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In deciding upon the plan for a textbook to meet the 
needs of the schools of New York state, the authors have 
been guided by the Syllabus in Arithmetic issued by the 
State Education Department. With the Syllabus constantly 
before them they have prepared what they believe to be a 
thoroughly usable book. They believe that this book, with 
its elear-cut topical arrangement, will appeal to teachers and 
pupila alike, and that it will meet the needs of the schools 
in every respect. 

The rule that has guided the authors in their other works is 
followed in this one : Present the reason briefly but clearly, 
and then furnish such an amount of practice that the pupil 
cannot forget the principle. Theory is reduced to a mini- 
mum, and practice is abundant, with both abstract and con- 
crete numbers, since the experience of a century proves 
beyond question that each of these two lines must be treated 
fully to prepare the pupils for their future work. This is the 
spirit of the Syllabus, and it is a thoroughly sound one, rep- 
resenting as it does the sanest modern educational thought. 

The authors have always insisted that all applied prob- 
lems should appeal a.s far as possible to the pupil's interests. 
In conformity with the spirit of this principle the cxincrete 
problems are modern in the best sense. Those that seem to 
be real are real ; modern business customs are followed, and 
the needs of the future citizen are always kept in mind. But 
in this book is found no trace of the unfortunate tendency 
of some of our recent writers to arrange their work without 
system, to withhold from the pupil the feeling of mastery 
which is his due, and to consider a problem concrete when 
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iv PREFACE 

it treats of topics or contains technicalities that no pupil 
understands and few teachers are expected to know. 

The book covers exactly the topics, grade by grade, laid 
down in the Syllabus, and also provides for a review of the 
fundamental operations with integers (pages 1-56), to be 
used or not as occasion demands. Under each topic will be 
found an unusually large numter of well-graded examples, 
and at frequent intervals collections of problems without 
numbers have been inserted as exercises in terse mathemat- 
ical statement 

Any corrections or suggestions relating to the work will 
be thankfully received. 

The authors hope that teachers who recognize the strong 
features of the topical arrangement, who wish for an abun- 
dance of well-graded problems requiring thought in their 
solution, who are sympathetic with the movement to replace 
what is obsolete by the genuine applications of arithmetic 
to the American life of to-day, who are opposed to certain 
of the extreme attempts of the present time that are sure to 
result disastrously to scholarship — that such teachers will 
iind in this work a sane, modern, and helpful treatment of 
the subject. 

GEORGE WENTWORTH 
DAVID KL'GENE SMITH 
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THE -NEW YORK STATE SYLLABUS 

The following synopsis shows how the work is arranged 

to meet the requirements of the Syllabus. Schools not feel- 
ing the necessity for reviewing the work in the fundamental 
operations with integers should begin with page 57. 

Keview of the Fundamental Operations 1-56 

Fifth Year 57-178 

Sixth Yeai- 179-292 
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NEW YORK STATE ARITHMETIC 
YEARS FIVE AND SIX 

CHAPTER I 
WSITIBG AND READING NUMBERS 

1. Units. The standarda by which we count or measure 
are called units. 

Thus in speaking of S4 the unit is $1; in speaking of 6 eggs the 
nnit is 1 egg, but in speaking of 10 dozen egga tlie unit U 1 dozen 
eggs ; In speaking of 40 thousand bricks the unit Is a thousand bricks ; 
in counting 1, 2, 3, 1, and so on, the unit Is 1^ in measuring long dia- 
tancea the unit may be 1 mile. 

2. NnmbcTB. That ■which shows how many tiroes a unit is 
taken, or what part of a unit is taken, is called a. number. 

Thus S indical«s that 1 has been taken 3 times ; $S Indicates that 
CI has been taken limes; J indicates that four fifths ot 1 is taken ; 
hence 3, $6, and J are all numbers. 

3. Abstract and Concrete Numbers. A number used with- 
Lout reference to any particular unit is called an (distract 

number; if the unit is named, the whole expression is 
called a concrete number. 

For example, 5 is an abstract number, bnt $6 and 5 bushels are 
concrete numbers. It must be underetood, however, that the true 
numlMF pari is always abstract. That is, in ?5 the true nnmber part 
is 6. It ie conTenieut, however, in explaining the sotntlon ot prob- 
lems to make the distinction between abstract nun)t«rs and ci 
numbers. 

1 t 
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2 WRITING AND READING NUMBERS 

/ 4. Inttgete. Numbers applied to whole units are called 

/ w/iolc nnmbeTs, integral numbera, or integers. 

Fractional numbers, already familiar to the class from work in the 
earlier grades, and mentioDed in % 2, are treated later. 

5. Notation and Ntuneration. The writing of numbers is 
^ cs.\\idii notation ; thereadingof numbers ia called jj.Kmera(w»i. 

6. Kinds of Notation. The class is already familiar with 
~y the common or Arabic notation (so called because it came to 

Europe through the Arabs), and the Roman notation. 

The Arabic characters, sometimes called figures or dpfters, origi- 
nated in India. They were employed without the zero more than 2000 
years ago, and the zero or naught has been in use over 1200 years. 
These figures hare been known in Europe more than 900 years, but 
did not become generally used until about 400 years ago, when they 
finally displaced the clumsy notation of the ancient Romans. 

7. Numerals. The characters used in any system of nota- 
tion are called numerals. 

Thoa we speak of Arabic numerals and of Roman numerals. The 
Arabic numerals are 0, 1, 2, 3, 4, 6, 6, 7, 8, 9. The Roman numerals 
are I, V, X, L, C, D, M. The Arabic characters, excluding 0, are 
sometimes called 3,iiiiit. 

8. Place Value. The value of a figure in a number written 
' in Arabic numerals depends upon its position in the number 

and is called the place value oi the figure. 

Thus, in the number 53, the 3 occupies units' place and means 3 
units; Uie 5 occupies tens' place and means 6 tens. In the Roman 
system VIII, although made up of V (five) and III (three), like 53, 
means only eight, because the numerals have no such place value. 

~- 9. Orders of Units. Each successive place in a number 
that may be occupied by a figure is called an order of units. 
These orders Increase from right to left in a tenfold ratio. Hence 
the Arabic system is called a decimal system (from the Latin decent, 
ten). The ones (or units) are called units of thefirst order; the tens, 
unKs of the second order; and so on. 
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WRITING AND RKADING NUMBERS 3 

r- 10. Names of the Orders. As already learned in school, the 
number names of the first few oi-ders are as follows : 



14326571 

Y- 11, Periods. When the figures of a number twe five or 
more, we aepaiate them into groups of three figurea each by 
commas or by spaces, beginning at the right. These groups 
are called periods. 

Thus ne wdta thirty-two thousand, seven hundred fifty-six, 32,TG6 ; 
it Is often printed with a space instead ot the comma, thus, 32 766. 

12. Separatiiz. The comma separating two periods of a 
"■ number is called the se^amfrir. 

13. Name* of the Periods. Beginning to name the periods 
^ / at the light, the first period is called the unitff period; the 

Becondjihethoiisandu' period; the third, the miWiojis' period/ 
and the fourth, the biUions' period. 

We rarely nse otiaiber uames above millions. The names of the 
periods above billions are trillions, quadrillions, qulntillious, aextil- 
lions, septlllions, and so on ; but these need not be learned. 

14. Reading Humbers. In reading numbers we read each 
period by itself and add the name of the period. Avoid 
all useless words. 

Thus we read 2,341,408 "two million, three hundred fort;-oDe 
thousand, fonr hundred aiz." It is customary to omit the name of 
the units' period. 
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WRITING AND READING NUMBERS 









Bead aloud the 


following numbera : 




I. 46. 


11. 2052. 


21. 1,250,000. 


2. 85. 


12. 3030. 


22. 2,600,000. 


3. ro. 


13. 62,176. 


23. 3,333,333. 


4. 24. 


14. 31,427. 


24. 10,010,010. 


5. 132. 


15. 50,060. 


25. 12,000,112. 


6. 201. 


16. 22,222. 


26. 25,160,150. 


7. 357. 


17. 216,215. 


27. t26,000,000 


8. 777. ■ 


18. 600,600. 


28. $32,125,000 


8. 1234. 


19. 303,303. 


29. »67,000,250 


10. 1001. 


20. 123,466. 


30. $02,350,206 



Head aloud the following sentences : 

31. The area of Alabama is 52,250 square miles. 

32. The arec of Arkansas is 53,860 square miles. 

33. The area of Florida is 58,680 square miles. 

34. The area of Georgia is 59,475 square miles. 

35. The area of Indiana is 36,350 square miles. 

36. The'area of Iowa is 56,025 square miles. 

37. The area of Kansas is 82,080 square miles. 
3S. The area of Kentucky ia 40,400 square miles, 

39. The area of Minnesota is 83,365 square miles, 

40. The area of Nevada is 110,700 square miles. 

41. The area of New York State is 49,170 square miles, 

42. The area of Texas is 265,780 square miles. 

43. The area of the United States is 3,616,484 square miles. 
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WRITING IN ARABIC FIGURES 5 

15. Writing Kumbera in Arabic FiEurea- The class has 
already learned to write numbers. Beginning at the left, we 
write each period by itself, followed by a comma, putting 
a zero ia every vacant place. 

Una, to write thirty millton, forty thooaand, aeveu hundred aix, we 
flrat write the order of milliona, 30, followed by a comma ; then 10 
ttioaaand, placing a zero in the place of hundred-ttiousands ; then, 
after the comma, 706. The nnmlrar then standa aa follows: 

30,040,706. 



Write in figures, arrartged tn periods, thefoUovnng: 

1. Five thousand, eight, 

2. Nine thousand, fifty-seven. 

3. Seven thousand, two hundred. 

4. Eight thousand, one hundred one. 

5. Twelve thousand, four hundred forty, 

6. Fifteen thousand, six hundred fifty-six. 

7. Eighteen thousand, seven hundred forty-nine. 

8. Twenty-five thousand, eight hundred eleven. 

9. One hundred fifty-two thouaand, eighty-eight. 

10. Two hundred six thousand, four hundred one. 

11. Four hundred forty thousand, one hundred six. 

12. Eight hundred seventy-five thousand, twenty. 

13. Nine hundred ninety-nine thousand, eighty-four. 

14. One million, one thousand, one hundred one. 

15. Three miUioc, three hundred fifty-five thousand, six. 

16. Twenty-three million, two hundred forty-eight thou- 
sand, six hundred forty-four 
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6 WRITING AND READING NUMBERS . 

17. Eighty-foui million, seven hundred six. I 

18. Forty-two million, one thoiisa,nd, one hundr^. 

19. Seventy-eight million, two hundred forty thousand. 

20. Sixty-eight million, eight hundred seventy-three 
thousand. 

21. Ninety-one million, two hundred thousand, one hun- 
dred fifty-one. 

22. One hundred forty million, seven hundred forty-six. 

23. Two himdred thirty-three million, one hundred seven- 
teen thousand, eight. 

24. Two hundred twenty-two million, two thousand, two 
hundred two. 

25. Three hundred twenty-four million, five hundred 
sixty-seven thousand, eight hundred ninety. 

26. Three hundred ninety-two million, six hundred forty 
thousand, five hundred seventy-nine. 

27. Four hundred forty-four million, two hundred sixty- 
seven thousand, three hundred eighty-seven. 

28. Five hundred twenty-eight million, six hundred 
twenty-six thousand, eight hundred forty-seven. 

29. Nine hundred eighty-seven million, six hundred fifty- 
four thousand, three hundred twenty-one, 

30. Seven himdred seventy-two million, four hundred 
seventy-three thousand, five hundred eighty-nine. 

31. Eight hundred eighty-eight million, eight hundred 
eighty-eight thousand, eight hundred eighty-eight. 

32. One hundred ninety-eight billion, seven hundred sixty- 
five million, four hundred thirty-two thousand, one hundred 
fifty -seven. 
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UNITED STATES MONET 7 

16. Writing United States Honey. In writing United States 
money the dollar sign {$) la written before the number. 
A period, called a decimal jwint, is placed between the dol- 
lars and the dimes. 

For example, 125 dolkn U written 1126 ; 10 dollars and 48 ceuta 
(tbat 1b, 10 dollars, 4 dimes, g cents) is written 910.48 ; Q dollsja and 
8 cents la written 96- OS. 



»16. 


9. $2.25. 


$24. 


10. $3.76. 


»40. 


11. $6.42. 


$90. 


12. $7.28. 


»2.70. 


13. $5.05. 


«1.30. 


It. $7.09. 


«4.60. 


15. $3.04. 


$6.20. 


16. $9.08. 



Sead aloud the foUovring : 

17. $21.00. 26. «4826.2S. 

18. $35.25. ,26. $7275.05. 

19. $42.75. 27. $427.82. 

20. $33.03. 28. $5207.60. 

21. $125.60. 29. $4270.07. 

22. $325.75. 30. $500.05. 

23. $2450.26. 31. $5000.0J 

24. $3675.60. 32. $9999.99. 

33. In 1800 the public debt of our country was $15.C3 
for each inhabitant ; in 1900 it was $14.52. . 

34. The average amount for each depositor in the sav- 
ings banks of the United States recently was $429.64. 

35. Recently the public debt of the United States was 
$2,492,231,518,64. 

36. The average pay of locomotive engineers on the rail- 
roads in our country is about $4,35 a day ; condactors aver- 
age about $3.75 a day. 

37. In a certain year the United States produced iron and 
Bteel to the value of $804,034,918.75, the value of that pro- 
duced by the Middle Atlantic States being $478,687,619.80. 
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8 WRITING AND READING NUMBERS 

17. The Roman NumeralB. The Eoman notation is used 
chiefly for numbering chapters and for dates. It employs 
eeven capital letters, as follows : 

Letters, 1 V X L C D M 

Values, 1 5 10 50 100 500 1000 

The first nine numbers are written thus : 

I, n, III, IV or nil, V, VI, VII, viii, ix. 

The tens are written thus : 

X, XX, XXX, XL, L, LX, LXX, LXXX, XC. 

The hundreds are written thus : 
C, CC, CCC, CD, D, DC, DCC, DCCC, DCCCC or CM. 

The numbers from eleven to nineteen are written thus : 
XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX 

The following are examples of other numbers: 

XXII = 23 XCVIII = 98 CLXV = 165 

XXXIV = 34 LXXV =75 CCLIX =259 

XLIX = 49 LXXXI = 81 MDCCXC - 1790 

MDCCCCXI or MGMXI = 1911 



Write in Arabic figures : 

1. XIV. 4. LIX. 7. LXXX. 10. MDCC. 

2. XXIX. 5. LXVL 8. XCVL 11. MDCXX. 

S. XXXI. 6. LXXV. 9. DCCXL 12. MDCCCCX. 



Write t 


n Roman numerals 






13. 26. 


16. 69. 


19. 136. 


22. 625. 


U. 32. 


17. 81. 


20. 241. 


2S. 1892 


15. 60. 


18. 99. 


21. 363. 

Digit, 


24. 1928 
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ADDITION OF IKTBGER8 

18. Addition. Tou have already learned how to add num- 
bers and are now ready to read the definition of addition. 
The operation of finding a number equal to two or more 
numbers taken together is called addition. 7 

Thus, to odd T and 8 ia to find & number, 16, that ia equal to 8 
these DumbeiB token togetlier, ;[5 

•J 19. Sum. The result obtained by adding is called the sum. 
Thus IQ is the sum of 7 and 8. 

20. Symbol. The symbol of addition is this form of a 
cross, +. It is leadplus, a word meaning more. 

7 The eipression 7 + 8 = 15, afl you have long ago learned, is 

+ 8 read "7 plusS equals 15." Sometimes in school the plus sign 
15 is used to indicate addition in a column, as here shown. 

/ 21. Like Numbers. Numbers applied to the same unit 
are called like numbers. 

Thus $3 and 85 have the same unit, $1 ; 3 feet and 2 feet have the 
same unit, 1 foot; 7 and 1.5 have the same unit, 1. 

/ 22. Addends. The numbers added are called addends. 
^ Only like nuTobers can he added and the sum is like the 
addends. 

That is, we canuot add |2 and 3 yards, or 7 poQuds and 4 books. 
If we add 912 and |13, the sum must be like the addends ; that is, it 
must be 125, not 25 feet. It is tme that we can put i books with 7 
crayons, but we cannot add them so as to get 11 hooks or 11 crayons ; 
we have to think of them only as thiiiga, and say that we have 11 things. 
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10 ADDITION OF INTEGERS 

23. Addition of Digits. Yon have already learned how to 
add digits, but the following dii-ections will help you : 

(1) First add from the bottom upwards and write the sum. 

(2) Then add from the top downwards, to see that you 
have Tnade no mistake. 

This is called checking the result, and is very important in all 
calculatlpna. 

(3) Try to group digits tn adding, thus allowing/ you to 
work more rapidl)/. . 

For exampla, in this case we may begin with 6 and add each 7 

digit in order, thinkiog thus: "6, 16, 18, 26, 29." It is bettor, 3 

however, h> look at the 6 and 9 and think " 16 " ; then look at 9 

the 7 and 3 and think of 10 as added to the 16, saying to onr- 6 

BelTeB''25" ; Iben to look at 4 and think "29." 29 



Add the folloitrin^, checkiny your work and timing 
yourself: 



U. 15. 16. 17. 18. 19. 20. 21. 22. 23. 
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ADDITION OF DIGITS 11 

Copy the numbers in linat SS to 36 xfoeluiiee, and add ; 
them, add Ike a^wmns numbered 36 to 43 inclusive : 



Proceed in the same way for lines numbered 44 to 67 
inclusive, and for columns numbered 58 to 65 inclusive : 
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IB ADDITION OP INTEGERS 

84. Addition of Two-FlKon Nnmbara. Yon h»Te also launed 
how to add two-figuia nainbeni but the following directioaB 
may lielp you to understand the work : 

(1) Write the addends to that utiita oftha tame order are 
in the same column. 

(2) Add each column by itaelf, be- ^ 
ginning at the right, and terite the siim, «. 

if it M less than 10, under the column -rs . .. 

" ' 17 sum of units 

<«««■ 17_ sum of tens 

(3) 1/ the sum, of any column is 10 137 g^m 
or more, write the unit figure under the 

eolumn added, and add the tens viith the next column, 

lids la done in lull In ths example shown above. In praotiee, bow- 

erer, we do not write the sum of each column b; itoelf, but proceed 

as here shown. We think of the work as follovra : "4, 10, 

$67 17i" writing the 7 and adding the 1 to ths tens' oolomn ; 

86 tl>en think : " 1, 4, 12, 18," and write the 8 under the tens' 

34 oolnmn sad the 1 In the hnndredi' plaoe, 

*j^7 The dollar sign before the top number in a column ii 

liiat all the numban in the eolunm represent doUan. 



$32 
21 



Add ike following and check your work: 



76 
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TWO-FIGintE N0MBEBS 18 

Copy the namiera in lines 13 to SiS indmive and add; 
tken add the cohemna nwnbered tS to 30 indutive : 

23. 24. 25. 26. 27. 28. 29. 30. 
13. 10 11 14 3i 15 20 31 12 



20 12 31 26 16 34 

6 51 28 3fi 42 0S 
14 62 61 77 82 69 
35 71 38 56 77 86 

7 33 46 69 68 77 
62 14 84 73 82 91 



Proceed in the same way for lines numbtred 31 to 4& 
melusim, and for columns nwnbered 46 to 63 iiiclusive : 



VI. 42 


31 


U. 14 


43 


!9. 31 


37 


M. 22 


42 


!1. 30 


61 


H. 60 


12 



ir 83 86 90 



34. 13 
89. 21 



S9. 


10 


27 


19 


40. 


23 


18 


28 


41. 


37 


26 


30 


42. 


62 


68 


42 



48 68 77 84 
73 72 83 69 
92 86 77 9 
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ADDITION OF INTEGERS 



25. Addition of Larger Niimbera. You have learned Iton 
to add numbeTS of more than two figures, and the di- 
rections ^veu on page 12 for addiug two-figure numben 
apply to all cases. 

Thus, to add 2936 and 8798 we might 
proceed as shown In the left-hand aolu' 
tion, but Uie proceaa ahown in the 
ri^t-hand Bolution la bet- 
tBT because It is ahorter and ?? q 
allows the work to be per- "''^" 
formed more rapidly. 11734 



2936 
8798 

14 stun of units 
12 sum of tens 
16 sum of hundreds 

10 sum of thousands 

11734 sum 



Add the following, checking your work and timtTig 
youTBelf: 



307 
268 
111 
702 


607 
73 
803 

727 


426 
427 
700 
J2 


462 
617 
296 

287 


336 
774 
340 
760 


8. 


7. 


S. 


». 


10. 


4732 
6239 
5268 
3761 


2732 
698 

1696 
998 


696 

69 

3492 

9873 


4884 
6939 
4008 
7227 


8492 
3687 
4009 
698 


11. 


12. 


13. 


14. 


It. 


64,283 
2,796 
12,426 
20.431 


41,294 
68,706 
14,261 
2,143 


28,009 
77,986 
20,811 
30,021 


43,218 
37,298 
42,361 
20,000 
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52,988 
13,678 
60,211 
72,010 
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ADDITION OF LABGER MUMBEKS 

Add the /ollotoing : 



73,296 


28,428 


44,307 


30,072 


78,327 


41,427 


73,211 


62,320 


14,826 


4,162 


33,291 


70,092 


40,072 


4,999 


899 


41,627 


61,778 


63,142 


12,000 


10,090 


20,623 


31,732 


40,012 


30,200 


41,009 



21. Beoently we had 9196 steamers and 12^31 other 
American vessels engaged in trade along our coast. What 
was the total number? 

22. In our country there were reported as built recently 
in one year 147 sailing vessels, 674 steam vessels, 62 canal 
boats, and 274 baizes, not counting many smaller boats. 
What was the total of those reported ? 

23. In a recent year our country sold abroad $S2,305,412 
worth of manufactured cotton, and $2,287,936 worth of 
manufactured wooL What was the total value ? 

S%e following table shtMos certain statistics relating to 
our cowntry in 1800, and ike increase in 100 years. Add 
the increase to the column for 1800 and find the atatiatics 
for 1900. 

1800 iDCTBMe 

24. Number of square miles 827,844 2,198,94S 

25. Number of bales of cot- 

ton grown 165,566 9,280,860 

26. Eeceipts of post offices $280,804 $102,073,775 

27. Gold and eilTcr money $16,000,000 $736,856,806 

28. Total circulation of 

money $26,500,000 $2,028,650,998 

29. Population 5,308,483 70,994,904 
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16 



ADDITION OF INTEGERS 



26. Addition of United States Honey. In adding United 
States money simply proceed as with ordinary integers, 
keeping units of the sajae order in the same 
column as here shown. 



912.60 
0.75 



23. 
1.05 
$37.30 



We can earfly keep the onita of the swne order In the 
s&ine column by placing the decimal points under one 
another. 



Add ths following : 



$2.34 


S1.46 


$7.40 


$6.06 


$6.92 


1.35 


0.75 


3.80 


1,04 


7.21 


4.26 


3.00 


6.20 


3.07 


3.87 


6.72 


1.26 


5.90 


483 


4. 


<. 


7. 


8. 


9. 


10. 


$2.93 


$6.42 


$5.42 


$2.60 


$23.60 


3.81 


7.08 


0.58 


3.62 


T.60 


4.26 


3.91 


0.39 


0.48 


18.76 


6.35 


0.76 


3.27 


4.71 


32.10 


o.r6 


0.25 


0.58 


3. 


4.06 


4. 


6. 


1.26 


1.96 


6.10 


11. 


12. 


13. 


U. 


16. 


$6.42 


$4.08 


$6.25 


$2.93 


$1408 


7.81 


2.75 


1.27 


462 


0.92 


3.10 


3.02 


3.06 


8.21 


26.29 


2.07 


6.72 


4.81 


4.26 


63.07 


0.56 


8.05 


2.72 


8.02 


62.76 


0.82 


9. 


3.26 


7.33 


41.06 


1.49 


0.33 


4.05 


0.86 


35. 


7.23 


6.44 


6.00 


3.82 

D,g,t,7?d 
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CHAPTER III 

SUBTRACTIOIT OF IITTS0XR8 

87. Subtnctloa. Tlie process of finding what number 
mnst be added to one of two numbera to make the other, 
or of taking one number from another, is called gubtraetion. 

28. Symbol. The symbol of subtiaction is a. short hori- 
zontal line, — . It is read minus, a word meaning leia. 

ThuslT — 9 = 8 tBreBd"17iiilniis9equiiU8." 

28. Terms. The smaller of the two giren numbers in sab- 
traction is called the aubtrakend ; the larger one is called 
the minuend; the result of the subtraction is called the 
remafyider or difference. To cheek the result, add the snbtra- 
hend and remainder ; the result should be the minuend. 

30. The Addition Hethod of Subtraction. This method, 



46S minuend 



^ also called the Austrian or making-change 

' method, is recommended in the New York , ,„ ,. , , 

ci.. .. p 11 L Ti. ■ ^ ■ 1 ■ u a 143 subtrahend 

State Syllabus. It consists simply in find- t-^;= , , 

■ Iv * J CO Hjo u 4. ^ 325 remainder 

ing, in the cafie oi 468 — 143, what must 

be added to 143 to make 468. We proceed as follows : 
3-H« = 8; 4 + 2 = 6; 1 + 3 = 4. 

31. The Taklng-away Method. This is, at present, a more 
familiar method of subtraction. Here we say ; 3 from 8, 5 ; 
4 from 6, 8 ; 1 from 4, 3. 

Of tba two methods tbe first is always OHsd In making obange, it 

iatha moreiapfd when tboroagbl; learned, and it Is growing In faror. 

When a pupil has already acquired one method, however, and works 

rapidly and accurately, it is not good policy to attempt to change It. 

17 
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SUBTRACTION OF INTEGEBS 



Subtract, checking your work and timing yourself: 

I. 2. S. <. 5. 

673 742 396 486 981 

261 420 104 172 651 



6. 


7. 


8. 




9. 


10. 


908 


659 


485 




398 


667 


702 


Ig 


162 




287 


421 


11. 


12. 


13. 




14. 


15. 


«7.2B 


$6.36 


$9.28 




$6.76 


$882 


1.02 


2.15 


1.06 




1.26 


2.31 


16. 


17. 


18. 




.19. 


20. 


$15.76 


$23.60 


$37.66 




$62.86 


$75.88 


2.20 


2.40 


16.20 




21.70 


13.62 


21. 


22. 


23. 




24. 


25. 


$82.96 


$96.63 


$86.76 




$73.92 


$4862 


71.42 


15.02 


14.26 




13.92 


24.10 


26. 


27. 


28. 




29. 


30. 


»17B.40 


1142.65 


$235.75 




$468.92 


$636.48 


21.30 


21.02 


101.20 




107.02 


121.25 


31. 62,815 


- 11,702. 




36 


82,489 - 


70,126. 


32. 81,482 


- 70,141. 




37 


68,926 - 


61,420. 


33. 96,348 


- 62,123. 




33 


34,876 - 


10,724. 


34. 27,984 


- 14,521. 




39 


42,929 - 


30,009. 


as. 31,628 


- 20,407. 




40 


99,999 - 

D,g,t„?d 
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SUBTRACTION OF INTEGEE8 19 

41. A grocer bad 1360 poands of sugar and eold 1040 
ponndB. How many pounds had he left ? 

42. A farmer had 2445 bushels of com and sold 2120 
bushels. How many bushels had he left ? 

43. A man's inccane for a year was $1976 and his 
expenses were $1630. How much had he left? 

44. A dealer had 2796 tons of coal and sold 1385 tons. 
How many tons had he left ? 

45. A dry goods merchant had 1440 spoole of thread and 
sold 1200 spools. How many spools had he left ? 

46. A city school had 1296 pupils of whom 184 were 
in the first-year class. How many were in all the other 
classes tc^ther? 

47. A real estate dealer had 1278 acres of land for 
sale, and sold 1163 acres. How many acres had he left 
unsold? 

48. The distance from New York to Albany is 143 miles, 
and from New York to Chicago is 976 miles. How far is it 
from Albany to Chicago by this rout« ? 

49. The area of Indiana is 36,360 square miles, and that 
of Bhode Island 1250 square miles. What is the difference 
in area? 

50. The area of Alabama is 52,250 square miles and that 
of California is 158,360 square miles. What is the differ- 
ence in area? 

51. The area of Nebraska is 77,610 square miles, and 
that of South Dakota is 77,650 square miles. What is the 
difference in area ? 

52. In a recent year Pennsylvania produced 31,816,496 
bushels of oats, and Massachusetts 214,472 bushels. What 
was the difference in the amounts ? 
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20 SUBTEACTIOK OP INTEGERS 

32. Qmenl Case of Sntrtractton. Suppose we wish to find 
the difference between 662 and 476. Here we may uae either 
of the methods stated in g 30 and S 31. 

(1) Tbe addition (AustrlBn) method uses this principle : IfOkesame 
tamber i* added to boih minuend and subtrahetid, the remainder U not 
changed. Thus 8 — 2 givea the same result aa 18 — 12 or 108 — 102. 

Taking the case of 652 — 476, we now consider what number added 
to makes 3. Since it Is impofflible to find suoh a number, what 
number added to 6 ntaltee 12 ? Evidently 6, 
which we write below. But we increased the 662 minuend 
minuend from 2 to 12 b; adding 10, so we add 476 subtrahend 
10 to the subtrahend, making the 7 into an 8. J7g remainder 
Then, dnce no number added to 8 makes G, what 
number added to 8 makes IG ? Evidently 7, which we write below. 
But we increased the minuend from 6 tens to 16 tens, hj adding 100 
(or 10 tens), so we add 100 to the subtrahend, making the i a 5. 
Then 6 + 1 = «, and we write the 1 below. 

(2) The taking-away method. Considering the same problem, we 
proceed as follows : Since we cannot take from 2 we change oae of 
the 5 tens to units, and this with the 2 unite 

makes 12 units ; then 12-6 = 0. Since we have 600 + 140 + 12 
nsed one of the tens in the 5 tens we have i tens 400+ 70+6 
left, from which we cannot take 7 tans. We 100 +70+6 
change one of the 6 hundreds Co tens, and this 
with the 4 tens makes 14 tens ; then 14 tens — 7 tens = 7 tens. We 
DOW have 5 hundreds left of the 6 hundreds, and 6 hundreds — 4 hun- 
dreds = 1 hundred. TheremainderlB therefore 170. It will make the 
work clearer to see the numbers separated as here shown, but this is 
not done in practice. 

33. Special Casee. In a case like 6000 - 2766 we may 
shorten the work by thinking of the 5000 as 4990 + 10, 
and of 2766 as 2760 + 5, beginning to subtract at the left. 



This amounts to taking the 2 from 4 and 4 9 9 10 
every other figure from except the units, which 2 7 6 6 
we take from 10. The remainder is 3236. 2 2 3 6 

In subtracting United States money plsuie thedecimal points 
under one another and proceed as with integral numbers. 
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GENERAL CASE OF SUBTRACTION 

IXERCISE 10 
SvHraet, cheeking your work and timing yonraelf: 



1. 274- 


-62. 


27. 


638- 


-126. 


53. 


2r82 - 120 


2. 378 - 


-69. 


28. 


427. 


-127. 


54. 3648 - 439. 


3. 46S- 


-67. 


29. 


636 


-318. 


55. 


5276 - 168. 


4. 682- 


-44. 


30. 


342 


-226. 


56. 


8496 - 229. 


6. 673- 


-66. 


31. 


696- 


-379. 


57. 


2349 - 266. 


e. 766- 


-49. 


32. 


768- 


-449 


5B. 4872 - 380. 


7. 857- 


-28. 


S3. 


342. 


-207. 


59. 


6463 - 291. 


«. 939- 


-47. 


34. 467- 


-208. 


60. 4486 - 396. 


•. 364- 


-62. 


S5. 


621. 


-416 


6L 


7286 - 193. 


10. 268- 


-86. 


S6. 


733- 


-329 


61. 2872 - 386. 


11. 326- 


-63. 


37. 


670- 


-444. 


68. 


5342 - 264. 


12. 436- 


-94. 


38. 


392- 


-288. 


64. 


3363-296. 


IS. 742- 


-70. 


39. 


340- 


-226. 


65. 


4374 - 287. 


14. 819 - 


-37. 


40. 


628- 


-419. 


66. 


6681 - 699 


1». 362- 


-63. 


41. 


492- 


-284. 


67. 


6720 - 636. 


16. 603. 


-26. 


42. 


462- 


-373. 


68. 


7872 - 6786. 


17. 760. 


-76. 


43. 


707- 


-628. 


69. 


3526 - 2239. 


18. 604- 


-68. 


U. 


981 


-694. 


70. 


7280 - 2385. 


19. 320- 


-33. 


49. 


606- 


-428. 


71. 


6807 - 4938. 


20. 404- 


-27. 


46. 


702- 


-613. 


72. 


38,265-23,406. 


21. 670- 


-92. 


47. 


603- 


-427. 


73. 


34,635-25,296. 


22. 700- 


-30. 


48. 


402- 


-236. 


74. 


48,406-26,573. 


23. 600- 


-43. 


49. 


620- 


-348. 


75. 


62,068-43,679. 


24. 300- 


-66. 


BO. 


630. 


-469. 


76. 85,723-67^36. 


26. 400 . 


-90. 


51. 


800- 


-632. 


77. 


92,631-76,842. 


26. 600 


-99. 


62. 


900- 


-687. 


78. 


80,060-69,967. 
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SUBTRACTION OP INTEGERS 



U 

1. The sum of two numbers is 2872 and the lesser ia 929. 
What is the greater number? 

2. The greater of two numbers is 17,214 and their differ- 
ence is 2685. What is the leaser number ? 

3. If the minuend is 16,293 and the subtrahend 12,625, 
what is the remainder ? 

4. If the subtrahend is 32,658 and the minuend 61,229, 
what is the remainder ? 

5. If the minuend ia 21,712 and the remainder 2564, 
what is the subtrahend ? 

6. If the subtrahend is 16,667 and the remainder 7543, 
what is the minuend? 

7. A. merchant sold some goods for $2962.50, and gained 
$648.76. What did they cost him ? 

8. What must be added to the sum of $176.60 and 
$62.75 to make $300? 

9. What must be added to the sum of $62.30, $41.75, 
and $25, to make $600? 

10. How much greater is the sum of $75.30 and $21.76, 
than the difference between these amounts ? 

11. What is the difEerence between $725.25 and the sum 
of $16.50, $17.92, $25.36, $48.75, $19.36, and $42.75? 

12. What must be subtracted from $1000 to make the 
reminder equal to the sum of $175 and $42.50 ? 

13. A man borrowed $1250 and paid back $125 at one 
time and $960 at another. How much did he still owe ? 

14. A man having $375.50 in the bank deposited at dif- 
ferent times $176, $320, and $15.40. He then drew out 
$645. How much had he left in the bank ? 
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MDLTIPUCATIOlf OF IHTEOEBS 

34. Kiltiplication. The process of taking a number aa 
many times aa there are yaita in aaother number is called 
m ultiplication. 

This meauB umltipUctttlon by an integer. HnlUplicaUoa by a 
fraction fa considered later. 

35. Terms. The number that is multiplied ia called the 
multtplicoTid; the numbei that shows how 

many times the multipUcand la taken is ^ multiplicand 
called the mutHplier; the result of the -| ^'^*ipl^«'^ 
multiplication ia called the product. ^ 

38, Uultlple. The product of two or mote integers is 
called a multiple of each. 

For example, 16 is a multiple of 8 and 5, and 40 ia a multiple of 
a, 4, 6 aod alao of 8, 10, 20. 

37. Factors. Integral nnmbera Whose product ia a given 
number are called /actors of that number ; the multiplicand 
and the multiplier, for example, are factors of the product. 

SB. Symbol. The symbol erf multiplication b an oblique 
croeB, X . It ia read times or multiplied by. 

ThosS X 4 = 12 isreBd"3 times4equalHl2." 

The multiplier may be written either before or after the multipli- 
cand, but the tendency In this country is to write the iQultiplier first, 
as ire natnr&ll; read it. For example, 3 X 94 ia read " 3 times (4," 
tyid 14 X 3 ia read " $1 inulliplled by 3." 
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24 MULTIPLICATION OF INTEGERS 

39. The KnlUpUcation TaUe. The following table, already 
learned, must be reviewed so that you can tell instantly 
any product when the teacher tells yoa the factors : 



2x 1- 2 


3x 1= 3 


4x 1= 4 


6x 1- 6 


2x 2_ i 


3x 2= 6 


4x 2= 8 


6x 2 = 10 


2x S= 6 


8x 8- 9 


4x 3 = 12 


6x 3 = 16 


2x 4- 8 


3x 4 = 12 


4x 4 = 16 


6x 4 = 20 


2x 6-10 


3x 5 = 16 


4x 6-20 


5x 6-25 


2x 6 = 12 


3x 6-18 


4x 6 = 24 


6x 6 = 30 


2x 7 = 14 


3x 7-21 


4x 7 = 28 


6x r-36 


2x 8 = 16 


3x 8-21 


4x 8-32 


6x 8-40 


2x 9 = 18 


3x 9 = 27 


4x 9-36 


6x 9-46 


2x10 = 20 


3x10 = 30 


4x10 = 40 


5x10 = 60 


6x 1= 6 


7X 1- 7 


8x 1- 8 


9x 1= 9 


6x 2 = 12 


7x 2 = 14 


8x 2 = 16 


9x 2-18 


6x 3 = 18 


7x 3 = 21 


8x 3=24 


9x 3 = 27 


6x 4 = 24 


7x 4 = 28 


8x 4=32 


9x 4 = 86 


6x 5 = 30 


7x 6-36 


8x 5-40 


9x 6.46 


6x 6 = 36 


7x 6-42 


8x 6 = 48 


9x 6-64 


6x 7 = 42 


7x 7 = 49 


8x 7 = 66 


9 X 7-63 


6x 8 = 48 


7x 8 = 66 


8x 8 = 64 


9x 8 = 72 


6x 9 = 54 


7x 9 = 63 


8x 9-72 


9x 9 = 81 


6x10=60 


7x10-70 


8x10 = 80 


9x10-90 


It ia also useful to know the following; 




1x1 = 11 


11x4-44 


11x7- 77 


11x10 -110 



11x2 = 22 11x5 = 66 11x8= 88 11x11 = 121 

11 X 3 = 33 11 X 6 = 66 11 X 9 = 99 11 x 12 == 132 

12x1=12 12x4 = 48 12x7=84 12x10 = 120 

12x2 = 24 12x6 = 60 12x8= 96 12x11 = 132 

12 X 3 = 36 12 X 6 = 72 12 x 9 = 108 12 x 12 = 144 
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48 6x 8 (tens) 
30 6 X 6_ (hundreds) 



ONE-FIGURE MULTIPLIER 26 

40. Holtlplying by « One-Flgnre Hultlplier. Required the 
product of 687 by 6, 

We may multiply each part ol S87 by 6 and add Ui6 TeBQlts, as 
shown in the appei Bolation. Tbis method is long, so we use it only . 
for explanation, and write the work 
687 multiplicand •■ '" ^^ '**^«'' "o'""""- Spinning 

6 multiplier " '^ '^'^^ '"" '■"'b 6 x 7 = 42 j wb 

— 75 fi V 7 ^"^^ the 2 in the units' place and 

Teserre the 4 lens to add to the prod- 
uct of tbe lens. Then fl x B tens = 48 
„^_„ _ T-;-^ , tons, wliich, with the 4 tene reaeired, 

3622 6 X Mr pioduct ^t„ jj „^ „ 5 h„drri, ud 2 
tens. We therefore write the 3 tens In 
tlie tens' place, and reserve tbe 6 hundreda to add to tbe product ot 
tbe hundiedi. Then 6x5 hundreds = SO hundreda, which, 
^^ with the S hundreds reserred, makes 3G hundreds, or 3 tboa- 

2 Sftnds ftnd S hondreds, which we write in the UioasaudB' ftnd 

3522 hundreds' places. The product is therefore S622. 

41. Order of tha Factors. Tbe product is the same -wbatever 
the order of the factors. 

, « « « That is, 3 X 4 = 4 X 8. If we read these dots by rows, 

we liave 3x4 dots ; it we read by coiimins, we have 
* * * 4x8doU. But the dots do not change, so 8x4^4x3. 
* * * * fiijB la true for any number of rows and columns. 

For this reason we may always use the smaller factor as 
the moltiplier, thus making the work easier. 

Thus, Instead of multipiyiog 8 tiy 478, we would multiply 478 l>y 3. 
In tbe same way, U we wished to find the product of 478 x t8, we 
would take the product ot 3 x MT8. the answer being the same. 

42. Hatnre of the Factors. Since the multiplier shows how 
many times the multiplicand is taken, we have the following ; 

The mitUiplier is always an abstract number. 
The multiplicand may be either ahttract or eonorete, and 
U ahJ the product viUl alieays be like numbera. 

Ib 8 X H E= tl2, 3 ia sbstract and 94 nnd 312 are like numbers. 
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BZBRCISB 12 






Mndthejprodueiof: 








1. 2x207. 


21. 


2x6087. 


41. 


2 X 41,203. 


8. 3 X 109. 


22. 


3 X 6074. 


42. 


3 X 26,207. 


S. 4 X 306. 


23. 


4 X 8096. 


4S. 


4 X 36,706. 


4. 6 X 704. 


24. 


5 X 7048. 


44. 


6 X 42,609. 


e. 6 X 608. 


25. 


6x3409. 


46. 


6 X 30,926. 


6. 7x802. 


26. 


7 X 4706. 


46. 


7 X 40,289. 


7. 8 X 605. 


27. 


8 X 6808. 


47. 


8 X 70,443. 


8. 9 X 909. 


28. 


9 X 4307. 


4B. 


9 X 80,626. 


9. 2 X 437. 


29. 


2 X 2763 


49. 


2 X 77,234. 


10. 3 X 626. 


JO. 


3 X 4496. 


60. 


S X 82,629. 


11. 4 X 823. 


31. 


4 X 8277. 


61. 


4 X 47,726. 


12. 6 X 716. 


32. 


5 X 7879. 


62. 


6 X 83,921. 


IS. 6 X 412. 


33. 


6 X 9236. 


53. 


6 X 72,277. 


14. 7 X 813 


34 


7 X 8943. 


54. 


7 X 63,429. 


15. 8x612. 


35. 


8x9448 


55. 


8 X 48,296. 


16. 9 X 730. 


36. 


9 X 7367. 


56. 


9 X 36,436. 


17. 2 X 74a 


37. 


6x9982 


57 


6 X 78,879. 


IB. 3 X 684. 


38. 


7 X 7347. 


58. 


7 X 89,986. 


19. 8x777. 


39. 


8x8888. 


69. 


8 X 66,789. 


ao. 7x648. 


40. 


9 X 9999. 


60. 


9 X 99,999. 


61. Wlat will 48 


ShK 


p cost at $7 each 7 





62. What will 480 dozen pairs of hose cost at $S a dozen 7 

63. A farmer shipped 9 cases, each containiiig 360 e|^8. 
How many eggs did he ship ? 

64. A farmer had 7 acres of onions, and the yield was 
662 bushels per acre. How many bushels did he get in all ? 

D,g,t,.?<i I,, Google 



UNITED STATES MONET 



27 



43. Multiplying United States Honey. Tlie process here is 
the same as with other numbers. Simply keep the decimal 
$23 06 point after the dollars. 

"[_ Thus, to mnlUply #23.05 by 7, prooeed as hare shown. 

$161.35 The exi^auatlon is tbe same ss in { 40. 



Find the product of: 

1. 3 X $1.25. 25 

2. 3 X «2.70. 23 

3. 1 X $2.66. 24 

4. 4 X- $3.26. 2J 
6. B X $2.63. 2( 
e. 6 X $6.31. 21 
7- 6 X $2.48. 2f 

8. 6 X $3.72. 2t 

9. 7 X $4.28. 3( 

10. 7 X $6.75. 31 

11. 8 X $3.62. 3S 

12. 8 X $6.41. 3i 

13. 9 X $3.25. U 

14. 9 X $7.28. 3! 
16. 462 X $7. 3( 

16. 326 X $6. 3^ 

17. 281 X $5. S( 

18. 429 X $8. 31 

19. 532 X $3. 4( 

20. 799 X $9. 41 
81. 867 X $4. 4! 



13 

3 X $16.26 

3 X $21.70. 

4 X $12.62. 

4 X $32.15, 

5 X $17.20. 

6 X $23.11 
6 X $18.90, 

6 X $37.60. 

7 X $41.16 

7 X $37.75. 

8 X $21.63 

8 X $82.76. 

9 X $35.50, 
9 X $47.63 
2142 X $6. 
3142 X $6, 
4126 X $3. 
2107 X $2. 
4340 X $7 
2989 X $9. 
5842 X $8. 



48. 3 X $121.60. 

44. 3 X $271.20. 

45. 4 X $125.25. 

46. 4 X $306.70. 

47. 5 X $321.61. 

48. 5 X $248.75. 

49. 6 X $328.90. 
60. 6 X $542.75. 
51. 7 X $128.76. 
B2. 7 X $305.20. 
53. 8 X $211.75. 
64. 8 X $425.26. 
55. 9 X $372.72. 

66. 9 X $987.68. 

67. 42,341 X $2. 
58. 21,421 X $3. 
69. 26,401 X $4. 

60. 31,620 X $5. 

61. 77,217 X $7. 

62. 60,509 X $9. 

63. 84,748 X $6. 
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M. At $3 each, what will 37 k^s of nails cost f 

65. At $3.26 each, what -will 7 door casings cost? 

66. Ho# much will 2 doors for a house cost at $6.76 eaoh ? 

67. How much will 7 windows for a house cost at $3.70 
each? 

68. At $4.60 per thousand, what will 7 thousand shingles 
cost? 

69. At $17.75 per thousand, what will 8 thousand feet of 



70. At $12.76 per thousand, what will i thousand feet of 
pine sidiug cost ? 

71. If a man builds 4 cottages ooeting $1728.76 each, 
what is the total cost ? 

72. At $36.60 per thousand, what will 2 thousand feet of 
matched pine flooring cost ? 

73. At $2.28 per thousand square feet, what will 8 thou- 
sand square feet of building paper cost ? 

74. At $4.48 each for doors, and $6.62 each for windows, 
what will 6 doors and 9 windows cost ? 

76. If a dealer sells 8 building lots at an average price 
of $287.60 each, how much does he receive for all ? 

76. If a real estate dealer pays taxes of $37.76 on each 
of 9 lots, what is the total tax he pays ? 

77. How much will it coat to give some rooms in a 
house 3 coats of paint, if the cost of each averages $37.60 ? 

78. If a builder has 7 men employed at $2.75 a day and 
3 at $3.60 a day, how much does he pay them all a day ? 

79. If a contractor employs 8 men at $3.75 a day, 6 men 
at $2.90 a day, and 7 men at $2.66 a day, how much does 
he pay tbem all a day ? 
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MULTIPLICATION BY POWERS OP TEN 



44. Powers. The result of taking a number any number 
of times as a factor is called & power of the namber. 

For example, 8 x S = 6, and dls called th« teamd poioer, ai tqaare, 
of 8. 8o 3 X 8 X 8, or 37, \b the tkird power, or cube, of 3. The eac- 
ceaaive powers of 10 are 10, 100, 1000, and so on. 

45. Koltiplyliig by Powera of 10. To multiply an integer 
by 10, annex a ; by 100, two O's ; by 1000, three O'a. 

To multiply United States money by 10, move the decimal 
point 1 place to the right ; by 100, 2 places ; by 1000, 3 places. 
27 $26.16 360 

40 300 

1080 



S7548 



400 
144000 



That is, to lunltiply 27 by 40, multiply by 4 and annex a 0. 

AlBO to mnlUply MS. 16 by 300, mulUply by 3 and move the decimal 
point 2 places to the right. 

And, in general, consider the case of 400 x 860. Here we see the 
multiplicand is 86 x 10, that is, 3S0 ; the mutUplier is 4 x 100, that is, 
400 ; therefore the product Is 144 x 1000, that is, 144,000. 

Therefore, when the multiplicand and multiplier are into- 
gera ending in zeros, or either ends in zeros, vn/ultiply without 
regard to the zeros, but annex to the product as inany zeros as 
there are at the end o_f the multiplicand and of the multiplier. 

EXERCISE U 

JWd the product of : 
1. 30 X 69. 8. 70 X $430. 



2. 40x477. 

3. 60 X 238. 

4. 60 X 470. 

5. 60 X 930. 

6. 20 X 766. 

7. 60 X 642. 



9. 80 X $3.55. 

10. 90 X $4.88. 

11. 70 X $2.66. 

12. 80 X $4.32. 

13. 70 X $7.80. 

14. 90 X $5.60. 



15. 300 X 427. 

16. 500 X 640. 

17. 700 X 4200. 

18. 900 X 3500. 

19. 800 X $3.75. 

20. 500 X $4.80. 

21. 900 X 99,000 
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46. HoItiplyinB: by larser Huldplkrs. Bequired to multi- 
ply 4674 by 649. 

The mnlUpUer is 000 -)- 40 + 9. The product la obtained hj mnlU- 
pljing b; 9, then bf 40, and then by 000, and adding the prodncta. 

(1) (2) 

4074 4874 

649 649 

times the mnltipUcond ^ 42066 42060 

40 timea the multiplicand = 180960 16000 

000 timea the multiplicand = 2804400 28044 
040 timea the multiplicand = 3033426 3033426 
Zeros at the right of the partial products, since they do not aSeet 
the reaolt of the addiUou, Bhould be omitted as in (2). 

Care must be taken, however, to pot the right-hand figure of each 
partial product directly under the figure ol the multiplier used to 
obtiOa it. 

Find the product of 2007 times $45.87. 

$45.87 



The products corresponding to the zeros Id the mnl- 



2007 



tiplier will ba zero, and therefore they need n„. _. 

written. With thla exception the multiplication is per- 321.09 

formed as in theprecdding eiample. The decimal point "^'* 

is placed before the cents as in the multiplicand. $92061.09 

EXERCISE 12 
Fmd the product of: 

1. 21 X 2648. 9. 67 x 2987. 17. 64 X 8387. 

2. 31 X 4872. 10. 74 x 3692. 18. 73 x 9874. 

3. 42 X 2634. 11. 78 x 8269. 19. 36 x 7448. 
1. 62 X 3108. 12. 89 x 4871. 20. 95 x 6877. 
6. 44 X 2177. 13. 93 x 3642. 21. 68 x 7482. 

6. 54 X 3623. 14. 96 x 2996. 22. 73 x 8929. 

7. 47 X 3926. 15. 73 x 8989. 23. 86 x 4832. 
& 66 X 7793. 16. 48 x 7642. 24. 63 X 6309. 
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25. 84 X 7470. 44. 407 x 8643. «3. 700 x $27.7^ 

2& 96 X 3998. 45. B02 x 8926. 64. 800 x $61.36. 

27. 74 X 8647. 46. 708 x 3971. 65. 900 x $83.42. 

28. 98 X 8766. 47. 637 x 9286. 66. 800 x $4200. 

29. 99 X 9999. 48. 843 X 8792. 67. 700 X $7600. 

30. 211 X 7361. 49. 695 x 5764. 68. 600 x $3200. 

31. 311 X 4872. 50. 783 x 9871. 69. 600 x $9600. 
38. 401 X 3664. 51. 847 x 6476. 70. 283 x $48.25. 

33. 603 X 2763. 62. 972 x 3602. 71. 342 x $29.78. 

34. 630 X 4876. 53. 866 x 4009. 72. 276 x $49.42. 

35. 680 X 6924. 54. 707 x 8763. 73. 396 x $64.40. 

36. 770 X 387L 65. 6002 x 7983. 74. 428 x $75.19. 

37. 860 X 3926. 56. 6008 x 3976. 75. 532 x $81.62. 

38. 722 X 3322. 57. 4003 x 6648. 76. 437 x $29.86. 
89. 421 X 7232. 58. 6009 X 9987. 77. 622 x $62.23. 

40. 512 x 3211. 59. 300 x $75.35. 78. 729 x $72.30. 

41. 643 X 7806. 60. 400 x $82.25. 79. 8004 x $91.76. 

42. 428 x 3605. 61. 500 x $61.32. 80: 9006 x $38.92. 
48. 826 X 8207. 62. 600 x $43.36. 81. 7062 x $47.80. 

82. What wiU 176 chairs cost at $2.36 each ? 

83. What will 630 barrels of salt coet at $3.08 a barrel ? 

84. What will it coat to cart 168 loads of produce at $3.16 
a load? 

86. What -will 476 bushels of clover seed cost at $3.12 a 
bnshel ? 

86. What will a wholesale dealer have to pay for 240 
yards of velvet at $1.85 a yard, 480 yards of silk at $1.38, 
620 yards of laoe at $1.62, and 250 yards of broadcloth at 
$1.76? 
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! 16 
Review Fboblems 

1. How much will 30 cows coat at $36 a head ? 

2. A mile contains 6280 feet. How many feet in 8 miles ? 

3. How much will 440 bales of hops weigh at 200 pounds 
a bale? 

1. If a square lot is 66 feet on a side, what is the dis- 
tance around it ? 

5. If soand travels 1125 feet in 1 second, how far will 
it travel in 20 seconds ? 

6. A farmer bought 7 bushels of grass seed at $3.40 a 
bushel How much did it all cost? 

7. A cit; school bought 20 dictionaries at C9.75 each. 
How much did they all coet ? 

8. If a salesman receives $25 a week and works 48 
weeks a year, what is his income for the year? 

9. At $85 a month, how much will the rent of a city 
apartment amount to in a year? 

10. A. lady rents a piano for $4.25 a month. How much 
ia the rent for 6 months ? 

11. At $250 a month, what will a man's salary amonnt 
to in a year? 

12. If a man grinds 35 bushels of com of 56 pounds 
each, how many pounds does he grind ? 

13. A. farmer adds to bis property a field of 65 acres, 
paying $76 an acre for it. How much does the field cost ? 

M. A. dealer sells 15 automobiles at $925 each. How 
much does he receive for them all? 

IS. If 38 cows average 408 pounds of milk apiece a month, 
how many pounds do the cows produce in a month ? 
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16. There being 12 inches in 1 foot, hov many inches are 
there in 175 feet ? 

17. There being 6280 feet in 1 mile, how many feet are 
there in 21 miles ? 

18. Theie being 144 Equate inches in 1 square foot, how 
many square inches are there in 93 square feet ? 

19. There beii^ 128 cubic feet in a cord, how many cubic 
feet are there in 152 cotds of wood? 

20. If a farm arerages 28 bushels of buckwheat to the 
acre, how many bushels will 175 acres produce ? 

21. If a farm averages 18 bushels of winter rye to the 
acre, how many bushels will 136 acres produce ? 

82. A manufacturer sells 175 sets of harness at $24 a. 
set. How much does he receive for them aU? 

83. There being 640 acres in 1 square mile, how many 
acres are there in 135 square miles ? 

24. If a farm averi^es 2256 pounds of hay to the acre, 
how much hay will 275 acres produce ? 

35. A cubic foot of hard coal weighing 84 pounds, how 
much will 246 cubic feet of hard coal weigh ? 

26. A cubic foot of ice weighing 68 pounds, how much 
will 1070 cubic feet of ice weigh ? 

27. Allowing 5 ounces to a cubic inch, how much will a 
enUc foot (1728 cubic inches) of copper weigh? 

28. If a man averages 2265 steps in walking a mile, how 
many steps will he take in walking 23 miles ? 

29. A barrel of flour weighing 196 pounds, how much 
will 144 barrels we^h? 

30. Find the cost of 42 head of cattle at $37.60 each. 

31. If a farmer buys 75 acres of land at $62.25 an acre, 
what is the total cost ? 
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SS. How much will 65 horses cost at $S2.75 each ? 

83. At $5.76 a ton, how much will 366 tons of coal ooet ? 

94. A book dealer sells 206 copies of a certain book at 
$1.25 each. How much does he receive for them all ? 

38. At $2.98 a ton at the mine, how much will 478 tons 
of iron cost ? 

86. When sound travels 1126 feet in a second, how far 
will it travel in 2 minutes ? 

87. If a cubic foot of cast iron weighs 447 pounds, how 
much will 12 posts weigh, each containiog 3 cubic feet P 

SB. If a cubic foot of wrought iron weighs 486 pounds, 
how much will 17 beams of 2 cubic feet each weigh ? 

S9. If a cubic foot of ice weighs 68 pounds, what will 
32 cakes weigh, each containing 3 cubic feet ? 

40. The earth moves about the sun 101,090 feet in a 
second. How manj feet does it move in a minute ? 

41. If a steam engine uses 2 tons of coal a day, how many 
tons will it consume in January if it runs every day ? 

42. If a man earns $3.50 a day, and works 6 days in the 
week for 48 weeks, how much does he earn in a year ? 

43. A merchant bought 7 pieces of cloth of 33 yards each 
and paid $1.60 a yard for it. What was the total cost ? 

44. A grocer sold 4 boxes of oranges, each box contain- 
ii^ 196 oranges, at 4 cents apiece. How much did he 
receive for all? 

45. Which will cost the more, 48 cows at $37.50 each, 
or 22 horses at $88 each ? How much more ? 

46. If electricity travels on a wire at the rate of 288,000 
miles per second, how long would a wire have to be in 
order that an electric current would travel from one end 
to the other in one minute ? 
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CHAPTEB V 
DIVISIOlf OF IHTB0ER8 

47. ITature of ZHriaiai. In multiplication two Actors aie 
givea to find the product. In division the product and one 
of two factors are given to find the other factor. 

Tbat la, In the ease ol 3 x 94 = $8, we bare given the factors 2 and 
t4, from which to find the product 98. 

In division we bave given the product 9S and the factor 2, to find 
the other factor 94 ; or the factor 94, to find the other factor 2. 

4S. Division. If the product and one of two factors are 
given, the process of finding the other factor is called division. 

iB- Symbol. The symbol for division is -^, It is read 
divided hy. 

For example, 15 -^ 6 =: 3. This is also hidlcated by another ajmbol, 
thus : i^=.%. Tliat Is, 15 ->- 6 and ^ have the same meaning. 

fiO. Dividend. The given product, that is, the number to 
be divided, is called the dividend. 

51. IHvlsor. The given factor, that is, the number by 
which we divide, is called the divisor. 

52. Quotient. The required factor, that is, the number 
found by division, is called the qtiotient. 

53. Remainder. Often a divisor does not exactly divide 
the dividend. Then the part of the dividend that is left 
is called the remainder. 

Thus 14 + 3 = 1 with remainder 2. The qnoUent is nsoally writ- 
ten 4j, meaning i with 2 still to be divided into 3 equal part& 
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54. Two Kinds of Division. Since 2 x $i = $S, therefore 
$8 -H $4 = 2, and $8 + 2 = $4. That ia, 

Jf the dividend and the divisor are concrete, they mutt be 
like nuTnbers, and the patient is abstract. 

For example, 9S -i- $4 =: 2. This is HomatlmeB called meaxurijig 
becsuM the 98 is maonired by tbe (4. 

If the dividend is concrete and the divisor abstract, the 
quotient is like the dividend. 

Forezample, |8+2 = t4. Thta 1b Bometimes called partition, becauae 
the 96 is separated into 2 equal parts. 

55. Check. If there is no maainder, the dividend is the 
product of the quotient and tbe divisor. To check the 
■work in division, therefore, we multiply the quotient by 
the divisor; this product added to the remaiiider, if any, 
should equal the dividend. 

Tor example, 45 + 5 = 9 ; then 5 x 9 - 46. Again 48 + 6 = 9 with 
remainder 3 ; then 6 x 9 = 45, and 4S + 3 = 48. 

56. Short Dlvlaioa. When the divisor is so small that the 
work may "he done mentally the process is called short division. 

(1) Requiied to divide 342 by 3. 

3)300 4-30+12 If 343 ia Kparated aa shown, we can 

100 + 10 + 4 = 114 ^'^^^ '*'''' P*rt "T 3- Thl^ ^ "1"*' "" 
do mental]; below. We wriM the num- 
bers as shown ; then Siecontained in8onoe(that la, lOOtlmeainSOO); 
3 Is contained in 4 once with remainder 1 (that is, 10 times in 40 with 
remainder 10); tbU I Is 10 nnits, and with the 2 makes 12. 
3J342 Then 3 Is contained in 12 four tEmes. Therefore the quotient 
114 iBll4. We think: "3 in 3, 1; in 4,1; hi 12, 4." 

(2) Eequired to divide 42,364 by 7. 

7142364 ^*'* "^ '^ ""^ contained in 4, but 7 ia contained in 43 



six times. Then T Is not oontained in 3, so we write a 
beneath tbe 8. Then 7 Is eontsined In 30 fire times with 
remi^nder 1, and in 14 twice. Therefore the quotient la 0052. 



6052 
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SHORT DIVISION 



(S) Required to divide 36^82 by 9. 
9 )S6282 Hare B is containBd in 35 three tUnea with 



6; iu B2 nine time« with remaiiider I; in IS twice; in 2 
""*■" no times with remainder 2. Therefore the quotient fa 
3S20 with remaUder 2, and this is nsoally written 3920]. 



(4) Kequired 


o divide $27.53 by 4. 




4)$27.53 Dtvldtag m before, we have $2T + 4 = W, with J3 

* "" 10.33 + 4 = 10.08, with JO.Olremalnijjg. Tbeniloro tlie 
quotient is «e.88f 




BXEBCISB 17 




Mnd tlu quotient of: 




1. 232 + 2. 


18. 4213 + 4. 


37. 70,328+8. 


a. 345-1-3. 


SO. 2893 + 6. 


33. 32,013 + 9. 


». 4161-4. 


81. 6271 + 6. 


39. 31,201+2. 


4. 325-*- 5. 


88. 7366 + 7. 


40 34,078 + 3. 


6. 738 -► 6. 


as. 9123 + 8. 


41. 26,281+4. 


6. 924 -j-7. 


84. 8077+9. 


48. 70,023+5. 


7. 692 -► 8. 


85. $47.24 + 2. 


43. 80,336 + 6. 


8. 83? -h 9. 


86. $33.16 + 3. 


44. 29,321 + 7. 


9. 3242 + 2. 


87 $28.72 + 4. 


4S. 42,345 + 8. 


10. 4122 + 3. 


88. $32.76 + 6. 


46. 76,209 + 9. 


U. 6004 + 4. 


89. $21.30 + 6. 


47. $35.21 + 2. 


la. 3015+5. 


30. $29.47+7. 


48. $72.43 + 3. 


13. 4032 + 6. 


31. $65.68 + 8. 


48. $61.23 + 4. 


11. 3073 + 7. 


38. $83.61 + 9. 


50. $72.36 + 5. 


IS. 7368 + 8. 


33. 81,004 + 4. 


61. $82.01+6. 


16. 8019 + 9. 


34. 29,006 + 6. 


52. $42.03 + 7. 


17. 6565 + 2. 


35. 31,266+6. 


63. $65.00 + 8. 


18. 6014 + a 


36. 40,040 + 7. 


64. $93.65 + 9. 

D,g,t,7?db, Google 



DIVISION OF INTEGERS 



18 



1. If 3 head of cattle coet $117, how much will 1 head 
cost? 

2. It is 108 feet aiound a sqaare. What is the length 
of each side ? 

3. There beia^ 7 da^B in a week, how many weeks are 
there in 364 days ? 

1. Thete being 3 feet in a yard, how many yards are 
there in 432 feet? 

5. There being 4 quarts in a gallon, how many gallons 
ate there in 236 qnaxts ? 

6. It is 132 feet around a triangle whose sides are all 
eqoaL What is the length of each side ? 

7. At $9 a dozen, how many dozen cups and saucers can 
be bought for $1116 ? 

8. At $4 a dozen, how many dozen handkerchiefs can 
be bought for $1152? 

8. A dealer pays $1224 for 9 w^^ons. What is the 
averse price ? 

10. A wholesale grocer pays $1728 for a shipment of 
chocolate at $3 per dozen cans. How many dozen cans does 
he buy ? 

11. A wholesale grocer pays $4320 for some cocoa at 
$6 per dozen cans. How many dozen cans does he buy ? 

12. A hotel pays $13.20 for 8 dozen packa^s of break- 
fast food. How much does it pay per dozen? 

13. If a grocer pays $12.15 for 9 dozen packages of 
breakfast cereal, how mnch does he pay per dozen ? 

14. If a grocer pays $19.84 for 8 dozen tins of biscuit^ 
how much does he pay per dozen ? 
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57. DiTiding by 10 tnd its Powers. To divide b}r 10 is 
merely to find how mauy tens there are in the Qumber, and 
this we can tell at a glance. 

Thna In 1380 there ara 123 tens and nounils. In 3ST3 thsie an 
2S7 Vtae and 8 units remainder ; that is, 2ST3 1- 10 s 23Ti^. 

Therefore, to divide on integer by 10 cut off the right-hand 
figure of the dividend. The remit is the quotient, and the 
right-hand figure expreteea the remainder. 

To divide an itUeger by any power of 10 cut off as many 
figures from the right of the dividend as there are zeros at 
the right of the divisor. The result is the quotient, and the 
rigkt-Aajid figures express the remainder. 

Thna 12,400 -;■ 100 = 124 ; 43,203 ->- 100 = ISS^g, ; 024,000 * 1000 
= 624 ; 736,117 + 1000 = 1S6J^. 

58. Dividing by Mnltlples of Powers of 10. In this case ve 
divide by the power of 10, as in g 57, and then by the num- 
ber indicating the mnltiple. 

^ia\Aqfiaa ^""^ example, to divide 42,S00 by 200 ws cut off two 

^^ „. . seros from divisor and dividend and then divide by 2. 

2^* So to divide 27,407 by 800 we ont ofl two xeros 

3pj? )2740y from the divisor and two figures {rom Uie right of Ote 

g±iai dividend. We then divide by 8, and the quotient Is 

01, with reminder 1 in the hundredg' place, and to 

tlila we join the 07 cut off, obtaining tbe remainder 107. 

EXERCISE 19 

^nd the quotient and the revnaindeT (if any): 
X. 340 -t- 10. 6. 750 -s- 60. 9. 360 -*- 90. 

2. 720 -1-20. 6. 840 -^ 6ft 10. 720 -;- 90. 

3. 540 -i- 3ft 7. 840 -^ 7ft 11. 273 -t- 10. 

4. 640 -t- 4ft 8. 960 -^ 80 18. 423 -i- 20. 
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Find the qwotietU and the remainder (if any) : 



13. 326 + 30. 

14. 276 + 40. 

15. 236 + 50. 
18. 327-1-70. 

17. 642 -^- 70. 

18. 391 -5- 80. 
IB. 278 4-90. 
20. 777-1-90. 



1-100. 



29. 98^07-1-900. 

30. 126,000 4-3000. 

31. 328,000 + 4000. 

32. 466,000 -^ 6000. 

33. 664,700 4- 6000. 
3i. 429,820 + 7000. 

35. 742,623 + 8000. 

36. 867,642 -«- 9000. 



21. 20,300-* 

22. 27,400 -(- 200. 

23. 64,200 4-300. 

24. 72,400 + 400. 

25. 31,601 4- 600. 

26. 27,403 4- 600. 

27. 59,721 4- 700. 

28. 42,348 4-800. 
37. At $90 each, how many horses can I buy for $2160 ? 
SB. There being 60 minutes in an hour, how many hours 

are there in 1020 minutes ? 

39. There being 60 sec(mds in a minute, how many 
minutes are there in 1620 seconds ? 

10. At $30 each, how many hamBsses must a manu- 
facturer sell to receive $1110 ? 

41. A farmer pays $6600 for some land at $40 an acre. 
How many acres does he buy ? 

42. A dealer sells some village lots for $10^00, at $600 
a lot How many lota does he sell ? 

43. An investor has $87,760 with which to buy some, 
bonds at $600 each. What is the greatest number he can 
buy, and how much will he have left ? 

44. An automobile dealer has $35,100 to invest in anto- 
mobiles at $2000 each. What is the greatest number be 
can buy for this sum, and how much will he have left ? 

45. A ton 18 2000 pounds. If a coal pocket contains 
683,260 pounds of coal, how many tons does it contain, 
and how many pounds are left over? 



D,g,t,.?<l I,, Google 



PROBLEMS OF THE FABH 



Pboblxks of the Fash 

1. A fanner sowed 60 acres of land, using 780 quarts of 
timothy seed. How much seed did he use per acre 1 

2. He also sowed 70 acres, osiu^ 1050 quarts of timothy 
and clover mixed. How much seed did he use per acre ? 

, 3. Another farmer sowed 90 acres, using 2520 quarts of 
* timothy and redtop mixed equally. How many quarts of 
each kind did he use per acre ? 

4. A Maryland farmer experimented with Italian rye 
grass, using 3250 pounds to sow 50 acres. How many 
poonds did he use per acre 1 

5. A farmer found that 30 sheep ate 11,550 pounds of 
dry fodder in a year. What was the aver:^ amount per 
sheep? 

6. He found that 20 horses consumed 162,400 pounds 
of hay and grain in a year. What was the aven^ amount 
per horse ? 

7. A dealer found that 60 bushels of white clover seed 
weighed 3780 pounds. How much did it weigh per bushel ? 
I 8. He told a customer 1080 pounds would seed 90 acres. 
How much is that per acre ? If he mixed other seed with 
the clover so as to naa this amount to cover 4 acres, how 
much clover seed would he use per acre ? 

9. A farmer found that it took 980 pounds of red clover 

for 70 acres, and 1200 pounds of crimson clover for 80 

acres. What was the amount of each used per acre ? 

/ 10, How many pounds of Paris green will be needed to 

\/ spray 300 trees, allowing 6 gallons to a tree, if every 150 

gallons containa 1 pound of Paris green ? 
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59. Long DiviBloii. When the divisor has two or mote 
figures, except in such cases as are given in § 57 and § 68, 
it is customary to use a process known as long division. 

We shall first consider the simplest case, that in which 
the units' figure is 1, 

Required to divide 7182 by 21. 

If all the work shoold be writtea, it would appear as in tbe first ol 
these forma, but for practical parpoBw the second ia uaed. 



21)7182 

6300 = 300 times the divisor 

2 

= 40 times the divisor 

2 times the divisor 

First wa will consider (1), the mora compiet« form. We see that 
31 ia eTldently not contained in 7, so there are no thonaanda in the 
qnotient. The divisor is contained 3 timea in 71, and since the 71 ia 
hundreds, the 3 la written above, over the haodreda' place. Then 
300 X 21 s 6300, and there remains 8B2 atUl to be divided ; 21 is con- 
tained in 88 four times, and since the 88 is tens, the 4 ol the quotient 
ia written over the tens' place. Then 40 x 21 = 640, and there remains 
42 to be divided ; 21 ia contained in 42 twice, and 2 is written over 
the units' place. The quotient is therefore 342. It will be seen that 
0300, 840, and 42 make np 342 x 21, as should be the case. 

Consider now the second form, which is always used in practice. 
Since at any time in this example we need only two flgures of the 
diyldend or two figures of such a partial dividend as 882, we may 
omit the zeros in 6300 and 840, and use only tha 88 in the remainder 
862, thus making the work shorter. 

We may check our result by multiplying 343 by 21. Then 21 x343 
= 7182, the dividend. 

The pupil should check his work in enough examples to become 
thoroughly familiar with the process. 
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Reqnirod to divide 6447 by 21. 



Here m hmye 04 -i- !1 = 3, utd ranee tlM H is hnn- 
dicda, tbe 3 is wriUm ontr the hondreda' {dmee. Tben 
3 X 31 = 63, and when 6S is snbncted, Uiei« is » r«- 
nuiiiderl. Brin^g down one figure >a before, we luve 
14 tens to be dirided by 21. Since 21 is not contained 
in 14, we write in the lens' pUce to show that then 
aie DO tens, and bring down the next figure 7. Ilien 
, aadTx31=14Tem:tl;, sothete if 



307 
21)6447 



Find the quotiaU of: 

I. 362 + IL 19. 1037 -s- 6L IT. 40,953 + 51. 

S. 451 -!- 11. SO. 1312 -»- 41. 38. 49,349 ■*■ 61. 

». 682 + 1L 81. 1562 + 71. 39. 18,696 -i- 41. 

4. 968 + 11. 22. 2673-1-81. 40. 52,582 -i- 61. 

5. 868 -I- 11. 28. 3367 -i- 9L 41. 62,267 -(- 71- 
a 957 + 11. 24- 2331 -;- 21 42. 63,048 + 71. 

7. 737 + 11. 25. 2583 + 21 43. 71,280 + 81 

8. 913 + 11 26. 3472 + 31 44. 90,090 + 91 
». 262 + 21 27. 2121 + 21 45. 90,909 + 91 

10. 294 + 21 28. 6789 + 31. 46. 60^7 + 51. 

11. 441 + 21. 29. 8547 + 21. 47. 50,898 + 51 

12. 672 + 21 80. 3317 + 31 48. 62,937 + 81 
18. 777+21 81 10,731 +21 49. 71,928+81. 

14. 819 + 21 12. 14,322 + 31 SO. 60,939 + 61 

15. 987 + 21. S3. 16,461 + 31 61 34,587 + 61 

16. 868+31. 34. 25,297 +41 52. 73,629 + 81 

17. 779 + 41 36. 18,879 + 31 53. 65,448 + 81 

18. 765 + 51 36. 28,741+41 54. 73,619 + 91 
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60. Long Division Continued. We have considered the sim- 
ple case in wbich the units' figure la 1, and we sball now con- 
sider the more general case of a two-figuie divisor. 

Bequlred to divide 19,221 by 64. 

The diviBor U not contained in 1 or in 10, to there are no ten-thon- 
lO tliousonds in Hie quotient. But since 3 x 64 — 162, the 
divisor is contained 3 times in 102 with remainder 80. 
Since this is hnndreds, the quotient figure 8 Is written 
ti the hundreds' place. BHnging down t^e next flgnte 
ol the dividend, 2, we hftve 302 tens to be divided. Since 
302 6 X 64 = 270, the diviaoT is contained 6 times in 302, 
270 with Tsmsinder 32. Sines this is tens, the quotient figure 
324 S is written over the tens' place. Bringiiig down the 
324 °ezt figure of the dividend, 4, we have 324 still to be 
divided. Since 334 ts eiscUy 6 x 54, the units' figun 
il 6 and there is no remainder. Hence the quotient is 360. 

61. Prodnct Tables. It ia sometimes helpful for banners 
to prepare a table of products of the divisor, as follows : 
3x64= 108 4x54 = 210 6x54 = 324 8xH = 4SS 
3x64= 182 Sx64 = 2T0 7x64 = 378 9x64 = 486 

With inch a taUe mode out in advance, we can tell at once, with- 
out making several trials, what the next figure ol the quotient will be. 



Mnd the quotient of: 



1. 3796 -^ 62- 

2. 8464 + 92. 
8. 6610*62. 
1. 4fi99-^73. 
B. 8772 + 43. 

6. 2275-5-35. 

7. 2736-1-57. 



8. 6929 -H 77. 

9. 2451 + 19. 

10. 8514 + 66. 

11. 22,311+67. 

12. 81,950 + 76. 

13. 63,204 + 69. 

14. 74,994 + 87. 



18. 98,901+99. 

16. 41,831+69. 

17. 56,821 + 69. 

18. 54,439 + 77. 
IB. 118,216 + 66. 

20. 301,184 + 64. 

21. 891,891 + 99. 
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9i. If a steamship sails 6336 miles in 18 Aa,j», what is 
the rate per dsj ? 

23. Hot many 25-'pouiid packages can be made from 
18,000 pounds of paper ? 

H. How many 49-poiind sacks can be filled from 160,676 
pounds of flour ? 

25. Ihe product of two numbers is 98,441, and oae of 
them is 49. What is the other ? 

26. A man paid $28,800 for a tract of laud at $45 an 
acre. How many acres did he buy ? 

ST. A man paid $19,126 for a farm, the price being $85 
an acre. How many acres did he buy ? 

28. A certain book aver^es 29 lines to a page and con- 
tains 10,034 lines in all. How many p^es are there ? 

29. If a desk company sells $20,184 worth of desks in a 
year at $29 each, how many desks does it sell ? 

30. If a factory sells $18,648 worth of harnesses in a 
season at $37 a set, how many sets does it sell ? 

31. A canning factory ships 30,000 cans of fruit iu boses 
containing 4 dozen cans each. How many boxes does it 
require? 

32. There being 27 cubic feet in a cubic yard, how many 
loads (cubic yards) of earth must be removed to excavate 
108,676 cubic feet ? 

3S. One of the routes around the world is 18,424 miles 
long. If a man makes the trip in 56 days, what is the 
average distance per day ? 

S4. If the circumference of a wagon wheel is 16 feet, 
and there are 6280 feet in a mile, how many timeB will the 
wheel tnm in going 9 milee ? How many times in going 
26 miles? 
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62. LoI^[ IHTislon Continued. We may nav consider divi- 
sore of three or more figures, and cases of division iu which 
there are lemainders. 

Eequired to divide 341,597 by 248. 

The diilHOr ia not contained in 3 or in 34, bo there are do hundred- 

thousands or teD-tbousanda in the quotient. But it ia contained in 

.„-- 341 once with remainder 9S. Since tbia ia thousands, 

^ — the quoUent figure, 1, ia written over the thousa&dat 

248^341697 pjace. Bringing down the next figure of the dividend, 

^^8 6, we have 9S5 hundreds to be divided. It might seem 

936 as if the next figure would be 4, and here a product 

744 table (gfil) would be helpful; but 4x248=092, and 

1919 this is larger than 936. Trying 3 for the next flgore, 

1736 we have 3 x 248 =744, and there is a remainder 191. 

1837 Since we have divided hundreds by 24S, the 3 is 

1736 huudieda and la written over that place. Bringing 

^-1 down the nest figure, we find that 1918-^248=7, with 

163 remaining. Since the 7 is tens, we write it over tbe 

tens' place. Then, bringingdown the last figure, webave 1837 -t- 248 = 7, 

with 101 remaining. Therefore the quotient is 1377, and tbe remainder 

Is 101. The complete quotient ma; be writlen 1S77 jj}. 

Wemaycheck tbework by adding 101 lotlie product of 248 xl377, 
the result being 341,697, the dividend. 

63. General Directions. It may assist us if we now state 
the general directions we have found for long divisioii : 

Write the divisor to the left of the dividend. 

Take for the first partial dividend the least number of 
lefl'hand figures that contains the divisor, and write the 
quotient over the right-hand figure of this partial dividend. 

Multiply the divisor by this quotient, and place the product 
under the partial dividend used. 

Subtract this product, and to the remainder annex the 
next figure of the dividend for a new partial dividend. 

Divide as before, and continue this process until all tks 
figures of the dividend have been used. 
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Fitid the quotient of: 

1. 25,284 -i- 301. 27. 7684 + 69. 

2. Bl,742 + 631. 28. 8522 -i- 76. 
i. 47,348 -J- 623. 29. 8662 + 23. 
«. 153,186^-211. 80. 20,462 -i-BC. 
S. 475,960 -!- 601. 81. 18,113 -!- 64. 
8. 972,360 -t- 111. 32. 14,797 -^ 57. 

7. 161,463 + 321. 38. 19,140-1-46. 

8. 324,360 + 306. 54. 26,623 -t- 47. 

9. 140,860 ■*■ 226. 85. 27,659 -^ 59. 

10. 183,750 + 176. 86. 47,078 -t- 69. 

11. 148,555 ■*■ 40T. 37. 60,602 -i- 82. 

12. 234,901 + 503. 38. 101,160 -t- 232. 
18. 208,675 -f- 309. 39. 110,370 -t- 124. 
U. 870,672 + 204. 40. 252,150 -f- 412. 

16. 367,848 + 786. 41. 120,830 -s- 653. 
le. 102,465 + 495. 42. 260,380 + 422. 

17. 472,932 + 604 43. 192,892 + 232. 

18. 349,206 + 407. 44. 211,428 + 6873. 

19. 117,440 + 320. 45. 287,712 + 5328. 
SO. 419,640 + 538. 46. 313,206 + 8465. 
81. 287,712 + 216. 47. 411,076 + 6481. 
22. 616,000 + 328. 48. 616,693 + 8009. 

53. 686,642 + 286. 49. 965,496 + 9852. 

54. 997,108 + 478. 60. 1,599,560 + 2836. 
85. 966,496 + 9862. 61. 2,402,728 + 6257. 
26. 692,356 + 8764. 52. 5,191,776 + 5947. 
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63. If a man receives a, salaiy of $1728 a. year, how 
much does he receive a month ? 

64. If a man receives a salary of (1092 for the 52 weeks 
of a year, how much does he receive a week ? 

55. If a man pays $8569 for 209 acree of land, bow 
much does it cost per acre ? 

56. If a book jobber pays $3402 for 42 seta of an ency- 
clopedia, how much does he pay per set ? 

57. If a stock dealer buys some cattle for $71,961, pay- 
ing $61 a head, how many head does he buy ? 

58. If a jobber sells during the year $82,350 worth of 
shoes at $61 a case, how many cases does he sell ? 

59. If a dealer sells $142,660 worth of linseed oil during 
a year at $22 a barrel, how many barrels does he sell ? 

60. If a factory sells 3684 ready-made saits of a certain 
grade for $92,100, what is the price per suit 7 

61. If the product of two numbers is 2,137,612, and one 
of them is 372, what is the other number ? 

62. If a state pays $2,325,798 for constmcting 471 miles 
of model road, what is the average cost per mile ? 

63. If it costs $5,236,602 to construct 287 miles of rail- 
toad, what is the average cost pet mile ? 

64. What is the smallest number that must be subtracted 
from 615,476 so that the result divided by 1875 gives a 
quotient with no remainder ? 

65. If a company employs 8009 men on the same schedule 
of wages, and the pay roll for these men is $6,247,020 a 
year, what is the annual wages of each ? 

66. If a company employs 250 men on the same schedule 
of wf^s, and the payroll for these men is $270,000 a year, 
what is the monthly wages of each ? 
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64. Loi^ Dtriilon of United SutM Honey. DiTision of 
United States money does not inTolve any new principle. 
Wfl divide as with other nnmbers, placing the decimal p<ant 
in the quotient above that in the dividend. 

Bequiied to divide $21,375.12 by 372: 



$57.4 



372)»21375.12 
1860 

2776 
2604 



Sinoe $2, |2i, and 9318 ounot be divided by 
372 with an integer for a quotient, we divide 
9213T by 372, and the quotieDt ii t^ with re- 
mainder t2TT. Since the 921ST ia in the tens' 
place of doUsiB, we write the ^6 over tiiat 
plaoe of the dividend, 

The real of the dlvlalou is aa In ooms already 
Btndied. The decimal point in the quotient is 
placed over that in the dividend, and the quotient 
ia9GT.4Q. 



Find the quotient of: 

1. $972.36 -i- 111. 
a. $374.12 -I- 199, 
Z. $1467.50 -)- 60. 

4. $6882.92 + 11. 

5. $12,018.30-1-21. 

6. $96,899.23 -i- 23. 
1. $36,147.06 -^ 53. 

8. $33,328.80 -H 54 

9. $33,747.20 -h 64. 

10. $22,310.64 -!- 72. 

11. $30,796,801-64. 

12. $49,060.08 + 72. 

13. $34,689.76+69. 



14. $39,832.66+81. 

15. $15,391.25 + 125. 

16. $14,226.40 + 420. 

17. $734,986.12 + 836. 

18. $601,738.80 + 638. 

19. $102,466.00 + 2070. 

20. $692,356.00 + 8764. 

21. $616,693.00 + 8009. 

22. $388,591.00 + 9037. 

23. $421,203.20 + 5983. 

24. $6,191,731.00 + 6947. 
26. $5,236,602.00 + 9123. 
86. $3,851,640.00 + 9876. 
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27. A man distributed the Bum of 917,975.10 equally 
among fifteen relatiyes. How much did each teceive ? 

28. A man paid $52.08 for 24 dozen cane of peas. How 
much did they coet him a dozen ? 

29. A man paid $150.72 for 96 dozen cans of tomatoes. 
How much did they cost him a dozen ? 

SO. A grocer bought 94 dozen quait jars of pteBerved 
figs for $888.30. How much did they coat him a dozen ? 

81. A dealer paid $517.50 for 250 dozen pack^:es of 
shredded eocoanut. How much did he pay a dozen ? 

32. If $2083.20 is divided equally among 672 men, how 
much does each receive ? 

33. If $2652.30 is divided equally among 842 men, how 
much does each receive ? 

34. A merchant pays $553.80 for 195 yards of silk. How 
much does he pay a yard ? 

85. A merchant pays $865.03 for 324 yards of velvet. 
How much does he pay a yard ? 

36. A wholesale grocer sells 175 dozen quart bottles of 
vinegar for $862,75. How much does he receive a dozen ? 

37. If $1991 a day is paid to 724 men who have the 
same wages in a certain shop, how much does each receive ? 

38. If 624 men, working for the same wages in a certain 
shop, receive $1996.80 a day, how much does each receive ? 

39. If 485 men, working for the same wages in a certain 
shop, receive $1503.50 a day, how much does each receive ? 

40. A wholesale dealer purchased 144 dozen pineapple 
cheeses for $1451.52. How much did he pay a dozen ? 

41. A shop has 664 men on its pay roll, receiving the 
same wages. Por 6 days this pay roll amounts to $9960. 
How much does each man receive a day ? 
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66. Ptindplea of T>Maioa, It will be seen by the follow- 
ing examples that some interestii^ relations exist amoi^ 
the dlTideod, divisor, and quotient. If we consider the 
ease of 48 -i- 6 = 8, we see that 

(1) Multiplying the dividend mvltipliea the quotient by 
the same numier. 

That is, 90 + S = IS. The diTtdend, 48, htw been multiplied by 2, 
and the quotient, B, haa also been multiplied by 2. 

(2) Dividing the dividend divides the quotient by the 
same nvimber. 

That U, 24 + 6 = 4. The dividend, 48, has been divided by 2, and 
tbe quotient, 6, hae alao been divided by 2. 

(3) MuUiplyvng the divisor divide* the quotient by the 
aa-me number. 

Hat Is, 48 -)- 12 = 4. The divisor, 6, baa been niDlUplled by 2, and 
the quotient, 8, haa been divided by 2. 

(4) Dividing the divisor multipliee the quotient ly the 
tame number. 

Thatia, 4S-t-8r^lG. Tbe divisor, 6, has been divided by 2, uid the 
quotient, 8, baa been multiplied by 2. 

(5) Multiplying or dividing both dividend and divisor by 
the Bam,e number does not change the quotient. 

That la, if Instead of 48 -i- 6 we have 90 + 12 or 24 4- 3, the quo- 
tient will stm be 8. 

The principle involved in (5) is a very convenient principle and la 
used much in arithmetic. 

For example, ^ = 60 -^ 100 = ^. Furthermore, instead of divid- 
ing 726 by G we may divide 1460 by 10 because it is much easier to 
multiply by 2 than to divide by 5. Likewiae, if we wish to divide 
911.26 by 93.26 we may multiply each number by 100 and then divide 
91126 by 9826, thus cot being troubled with decimal poinla ; again, if 
we wish to divide 27,286 by 26 we may multiply eacli number by 4 
and divide 108,940 by 100, which can be done at a glauce. 
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Beview Fboblehs 

1. This ^rl bought for her mother 7 yards of silk at 
$1.35 a yard. How mach did it cost? 

2. Her mother sent her to buy 5 yards of serge at $1.76 
a yard. How much did it coat ? How much change should 
she receive from a $10 bill ? 

3. If the girl's purchaees at another time consist of tow- 
eling at 80 cents, muslin at $1, needles at 45 cents, thread 
at 16 cents, beads at 35 cents, and braid at 24 cents, how 
much change should she receive from $5 ? 

4. She saw a lady buy 13 yards of broadcloth and pay 
$45.50 for it. How much did it cost a yard ? 

5. If the merchant charges $34,65 for 21 yards of vel- 
vet, how much does he charge a.yard ? 

6. If the merchant sells tweeds at $3.26 ayard.howmuob 
will he receive for 18 yards ? How much for 37 yards ? 

7. If a lady buys 27 yards of eilk at $1.45, 3 yards of 
velvet at $1.75, and 22 yards of serge at $1.60, how much 
does she pay in all ? 
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8. A man pays $2.52 for 12 pouads of meat. Hov mucli 
does it cost a pound ? 

9. How many inclies are there in 1 foot ? How many 
feet are there in 432 inches ? 

10. If the avenge length of a, man's Btep ia 27 inches, 
how many steps will he take in going 837 inches ? 

11. If the average length of a man's step is 27 inches, 
how many inches will he go in taking 275 steps? 

12. If a man earns $2.65 in each of the 27 working 
days of a certain month, how much does he earn in all ? 

13. A dealer sold 75 barrels of sweet potatoes at $2.26 
a barrel. How much did he receive ? 

14. A dealer sold 64 barrels of sweet potatoes at $1.80 
a barrel, and 36 barrels- at $2.40 a barreL How much did 
he receive for them all ? 

*15. If 3 farmers, having equal amounts of oats to thresh, 
pay $38.10 for the nae of a threshing machine, bow much 
should each pay ? 

16. If the altitude of Mt. Everest is 29,002 feet, and that 
of Mt. McKinley 20,464 feet, how much higher is Mt. Everest 
than Mt. McKinley ? 

17. If the total railway mileage in the United States was 
193,346 miles at one time, and 229,951 miles a few years 
later, how much was the increase in mileage 'i" 

18. If a school buys 3 dozen blackboard pointers at $1.15 
a dozen, a dictionary holder at $6.45, a dictionary at $6.75, 
and a teacher's desk at $13.50, what is the total cost ? 

19. If the greatest known depth of the Atlantic Ocean is 
27,366 feet, and Mt. Washington is 6279 feet high, how high 
does Mt. Washington stand above the bottom of the Atlantic 
at its greatest known depth ? 
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20. A grooet sold 7 barrels of flour for $38.43. Hoir 
much did he receive per barrel? 

21. In making the voyage fr<uii Soathamptoa to "Sew 
York, an ocean steamer consumes 2375 tons of coal in 
5 days. What is the aren^ amount consumed per day? 

22. A special train made the distance from Chici^o to 
New York in 16 hours. The distance by the route taken 
was 960 miles. "What was the average speed per hour? 

23. Two trains l^ave Chica^ at the same time. One 
travels east at the rate of 48 miles an hour and the other 
travels west at the rate of 39 miles an hour. How far 
apart are they in 4 hours? 

24. Two trains start at the same time, one from 24ew 
York and the other from Chicago. They travel towards 
each other on the same line, the former at the rate of 53 
miles an hour and the latter at the rate of 48 miles ^n 
hour. The distance between New York and Chicago beii^ 
980 miles by this route, how far apart are the trains in 
4 hours ? 

25. A farmer sowed 68 acres to clover, using 13 pounds 
of seed to the acre. How many pounds did he use in all ? 
If the crop averaged i tons to the acre, how many tons did 
the farmer cut in all ? 

26. A coal dealer buys coal at $2.87 a ton. He pays 
$0.67 a ton for railway transportation and $0.78 a ton for 
delivery, and sells the coal for $5.25 a ton. How much 
profit does he make per ton? 

27. A watering trough holds 118 gallons. It is cracked 
BO that water leaks out at the rate of 24 gallons an hour, 
but water flows in through a feed pipe at the rate of 83 
gallons an hour. If the trough is empty when the water is 
turned on, how long will it take to All the trough ? 
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Wbitten Ekvikw QuEsTTom 

1. Define units and give three illustrations. 

2. Define uombers and give examples of two kinds. 

3. Wliat do yon mean by int^ers, and what other Dames 
oan you give to them ? 

4. What are abstract nnmbers ? concrete numbers? 

5. Distinguish between notation and numeTation. 

6. What are the two kinds of notation known to you ? 
Why are they so caUed ? 

7. What do you mean by numerals ? by digits ? 

8. What is meant hy the place value of a figure ? 

9. What is the difference between orders and periods in 
writing nnmbers ? Illustrate each. 

10. How are periods indicated in the writing of numbers? 
Illustrate in two ways. 

11. In writing United States money, bow are the dollars 
separated from the cents ? Illustrate. 

12. What are the characters used in writing Arabic 
nambers, and those nsed in writing Roman numbers? 
Write four hundred forty-nine in each system. 

13. What name is given to nnmbers that are to be added ? 
What is the name of the result ? 

14. What is meant by like numbers ? Illustrate by three 
pairs of like nnmbers. 

15. How do you check the work in addition ? 

16. What names are given to the three numbers used in 
Bobtraction ? Illustrate. 
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17. How do you check the work in subtraction? 

18. What do you mean by multiplication ? Shov that it 
Ib a short process of addition. 

IB. What names are given to the three numben osed in 
multiplication? Illustrate. 

20. What aie factors 1 Illuatiate. 

21. May the multiplicand be abstract? May it be con- 
crete ? Illustrate both cases. 

22. What is the effect of changing the order of the 
addends ? also of the factors of a number ? Illustrate by 
the caeeH of 4 + T + 9, and 4 x 7 x 9. 

23. What is meant by a power of a number? by the square 
of a number ? by the cube of a number ? Illustrate. 

24. What is the short way of multiplying an integer by 
100 ? of multiplying United States money by 100 ? 

25. What do you mean by division ? In what way does 
division differ from multiplication ? 

26. Name the terms used in division and give an example 
showing the use of each. 

27. If the dividend and divisor are concrete, what else 
may be said of their nature ? What is the nature of the 
quotient ? Illustrate. 

28. May the dividend be concrete and the divisor ab- 
stract ? Illustrate. 

29. What ia the short process of dividing an integer by 
10? Illustrate by dividing 4760 by 10. 

30. What is the effect on the quotient of multiplying the 
dividend or dividing the divisor ? Illustrate each case. 

31. What is the effect on the quotient of dividing the 
dividend or multiplying the divisor ? lUnetiate each owe. 
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DBCmAJ. FBACTIOITS 

66. Heanlng of Decimals. We have already seen that $2.35 
means $2 + 26 ceats, which is the same as $2^)^ or $2^. 

la tbe same wif, 2.26 milaa means 2^ miles, or 2} miles; 1.60 
mBNiB IVV^, or 1}; 1.T6 means l^j/j,, or IJ; 1.6 means 1^, or 1}; 2.12G 
meaiB 2,^. or 2^ ; and 0.126 means ■^^, or J. (See 8 65.) 

That is, 0.5 or .5 ia a fraction whose denominator is not 
written, it being understood to be 10 from the fact that 5 
occupies the first place to the right of the decimal poiut. 

"We therefore have the following ; 

0.5 means -fif, for the 6 extends to the lOth's place ; 

0.25 means ^j^, for the 26 extends to the lOOth's place ; 

0.125 means ,i^g,forthel25 extends to the lOOOth's place. 

The names of the places are, in part, as follows : 



ThiB nnmber ia read "one thousand three hundred forty-five and 
two thouBsud seven hundred sixtj-flve ten-thouBandths." The orders 
beyond ten-Uionsandilis are hundred-thousandths, milUonths, ten- 
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67. Decinul Fractions. A fractioii whose denomiaator is 
not written, but is some power of 10, is called a decimal 
fraction, oi more often simply a decimal, 

Ttms 0.25, which baa the same Talne as ^, la a decimal fraction. 
An Integer and a decimal togetlwr form a mixed decimal; for ex- 
ample, 2.26. 

68. Decimal Point. The period written at the left of the 
tenths is called the decimal point. 

For example, O.T = ^^ ; 0.08 = t*ii. °r A ! 0.005 = nfinr, or ,^. 

It was not neoeBsaiy to wrila a zero at the left of the decimal point 
in the above cases, for 0.5 meaua the same aa .5. The zero is often 
written there to call attention more quickly to the decimal point 

69. Reading Decimals. We I'ead a decimal precisely as 
if it were a whole number, and then give it the name of 
the lowest decimal place. 

It is best to pronounce the word atid at the decimal point ouljr. 
Thus 100.023 is read " one hundred and twenty-three thousandths," 
while 0.123 is read " one hundred twenty-thiee tl 
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Head aloud the followiiig : 








1. 0.2. 


9. 1.6. 


17. 6.125. 


25. 


0.122B. 


2. 0.7. 


10. 2.9. 


18. 7.335. 


26. 


0.3026. 


3. 0.9. 


11. 3.6. 


19. 0.475. 


27. 


2.0026. 


4. 0.12. 


12. 4.75. 


20. 6.500. 


28. 


0.0007. 


5. 0.65. 


13. 5.35. 


21. 6.005. 


2B. 


9.0009. 


6. 0.70. 


14, 6.40. 


22. 6.075. 


30. 


200.026. 


7. 0.85. 


15. 7.08. 


23. 6.750. 


31. 


0.226. 


8. 0.09. 


16. 7.10. 


24. 0.875. 


32. 


220.006. 



Bead aloud as dollars and decimals of a dollar : 
33. $1.25. 34. $25.05. 35. $26.70. 36. $125.60. 
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READING AND WRITING DECIMALS 59 

70. Writing Decimals. Although we write a decimal frac- 
tion without its denominator, the denominator is shown hj 
the decimal point and is indicated in reading. 

Thus 0.9 hEis no printed denonuDEitor, but when we say "nine 
tenths" we indicate the fact that the denominatoT is ten as well as 
state that the niuaerator is nine. 

Therefore, write only the numerator of the decimal, insert- 
ing Bueh zeros as are neceegary to indicate the denoTninator, 
and place the decimal point before the tentfts. 

Thus, to write in figures two hundred one hundred-tboueaDdths, we 
write 201, uidpreflx two zeros, preceded by a decimal point, bo that the 
last figure la in hundrad-thousandtliB' place. We then have 0.00201. 



Write in figures : 

1. Seven tenths; one tenth; 6ve tenths; nine tenths. 

2. Twelve hundredths ; fifty-five hundredths ; nine hun- 
dredths; one hundredth ; twenty hundredths. 

3. One hundred twenty-five thousandths ; forty-seven 
thousandths ; ten thousandths ; five thousandths. 

4. One thousand two hundred fifty ten-thousandths; 
seven hundred sixty -five ten-thousandths. 

6. 6 and 63 thousandths ; 7 and 70 thousandths. 

6. 1362 and 135 thousandths ; 60 and 60 thousandths, 

7. 1000 and 1 thousandth ; 1000 and 10 thousandths. 
Es^ess in figures as dollars and cents : 

8. Two and seventy-five hundredths dollars. 

9. Seventy-one and two hundredths dollars. 

10. One hundred and eight hundredths dollars. 

11. One thousand three and three hundredths dollars. 

12. Two hundred four and two hundredths dollars. 
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60 DECIMAL FRACTIONS 

71. Kednction of Dedoula. Since dooimalB are only a 
special f aim of fnictioiiB, we may reduoe them as we reduce 
common fractions. 

For axample, liiioe A = Wb (I ^)> therefore 0.6 = 0.60. 

72. Annexing Zeros. Because, as just shown, 0.5 = 0.50, 
therefore 

Annexing seros to a decimal does not change its value. 

73. Similar Dedmale. Decimals that hare the same num- 
ber of decimal places are called similar decimals. 

Tbui 0.76 And 0.26 are iimilar decimalB, and ao are 0.160 and 
0.276 ; but 0.15 and 0.ST5 tire diMdmllar decimalB. 

74. Reduction of Dlseimilar Decimals to Similar Decimals. 
Since we may give any decimals the same denominators 
(understood, not written) by annexing or cutting off zeros, - 

Therefore, to reduce dissimilar dedm^ls to similar deci- 
mals, give them, the same numher of decim,al places by 
annexijig or cutting off zeros. 

TbnB 0.4, 0.72, and 0.126 may all be reduced to tbouaandthB as 
follows: 0.400, 0.730, and 0.136. Bimllariy, 0.40 and 0.600 are equal 
to 0.4 and 0.0. 



Reduce to similar decimals : 

1. 0.2, 0.17. 9. 0.12, 0.103. 17. 0.001, 0.1100. 

2. 0.8, 0.08. 10. 0.72, 0.008. IB. 0.207, 0.2376. 

3. 0.7, 0.002. 11. 0.69, 0.070. 19. 0.412, 0.9320. 
*. 0.9, 0.130. 12. 0.30, 0.700. 20. 0.681, 0.6881. 

5. 0.6, 0.123. 13. 0.99, 0.999. 21. 0,900, 0.7000. 

6. 0.5, 0.700. 14. 0.76, 0.630. 22. 0.620, 0.6700. 

7. 0.4, 0.060. IS. 0.60, 0.400. 33. 0.090, 0.6650. 

8. 0.1, 0.367. IS. 0.85, 0.392. 24. 0.584, 0.5834. 
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REDUCTION OF DECIMALS 61 

T5. Redaction of Dectmals to Common FrocUons. We have 
0.75 = -^fi,, which may be reduced to | (S 65), In a similar 
way any decimal may be expressed as a common fraction. 

Therefore, to reduce a decimal to a common fraction, omit 
the decimal point, write the denominator of the decimal, and 
then reduce the cominon fraction to lowest term*. 

In a case like tbM of 0.33j we proceed as foUowa : 

^ 100 100 s 



Bedma to i 




on /Tactions 


in lowest tvrms 


or to mixed 


1. 0.2. 


11. 


0.126. 


21. 1.126. 


31. 


2.26. 


a. 0.4. 


1«. 


0.626. 


22. 1.026. 


32. 


2.60. 


3. 0.6. 


13. 


0260 


23. 1.376. 


33. 


3.76. 


4. 0.8. 


14. 


O600. 


24. 1.080 


34. 


6.26. 


5. 0.10 


15. 


0.376. 


25. 1.625. 


35. 


1.876. 


6. 015. 


16. 


0736. 


26. 1.750 


36. 


18.76. 


7. 0.25. 


17. 


0.875. 


27. 1.180. 


37. 


187.5. 


S. 0.12^. 


18. 


0.3i. 


28. 1.33J. 


38. 


3.37i. 


». 0.16t. 


19. 


1.16J. 


29. 2.66}. 


39. 


3.375. 


10. 0.66S. 


20. 


1.66|. 


80. 2.161. 


40. 


3.3}. 


Rtduce to sixtmUhs : 








41. f 


42. 


076. 


43. 0.25. 


44. 


0.500. 


Sxprtsa as 


mixed nwmherg : 








45. 1.60 


47. 


3.20 


49. 2.40 


51. 


4.66. 


46. 2.26. 


48. 


6.76. 


50. 6.80 


62. 


6.36. 
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DECIMAL FRACTIONS 



76. RednctioiL of Conunon Fractions to DedmalB. Since a 
common fraction indicates division, we may divide the nu- 
merator by tiie denominator and thus reduoe tlie fraction 
to tbe decimal form. For example, consider the fraction j. 

We have lound that we may annex zeros after the decimtd point 
without changing the value ; that is, 3 = S.OO. We may now divide 

exactly as in United States money, and the result is 0.76. 
4 )3.00 That this is allowable may be aeen from the following : 

0.7d 8.0 means 30 tenths, and 30 tenths -:- 4 = 7 tenths with le- 
mainder 2 tentlis. But 2 tenths = 20 hundredths (^ = ^), 
and20hundredthB-i-4 = 6hiindredths. Therefore} =O.TS. 

In the same way, O.lj = 0.176. 

Therefore, to reduce a common fraction to a deoivial, place 

a decimal point after the numerator, and divide by the de- 
nominator as in United States money. 

A common fraction cannot always be reduced to an exact decimal. 
Thus i = 0.3f = 0.33} = 0.338}. It is onstomary to carry the division 
as far as necessary and then write a common fracUon or the plus sign 
to Indicate that the work is not complete ; thus } = 0,333^, or 0.S33 +. 
OfKn this is written 0.333, udog as many places as necessary. 

No common fraction equals an exact decimal if the denominator, 
when the fraction ia reduced to lowest terms, contains olher prime 
factors than 2 and 6. 

31 



Reduce to decimals, carrying the reduction only to thou- 
sandths in case of inexact decimals : 



■ ft- 


19. j. 


25. IJV. 


■ A- 


20. f 


26. 3A. 


■ A- 


21. J. 


27. O.lf 


!■ H- 


22. J. 


28. 6.2J 


'• A- 


23. A- 


29. 1.SJ 


i. A- 


24- A- 


30. 6.U 
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UNITED STATES MONET 68 

7T. United SUtes Honey. The Byatem of United States 
money is arranged on the decimal plan. Thus, 
10 mim (m.) = 1 cent (ct. or /) 
10 cents zm 1 dime (d.) 
10 dlmra or lOO ceata = 1 dollar (t) 

This table, like the common opeifttionB with TTnlted States money, 
1b alreadf familiar to the pupil, and is inserted only for relerenoe. 

The unit of United States money is the dollar, and t^e 
dimes and cents ate written as decimal parts of the dollar. 

Thus 92.46 means 2 dollars and 48 hnndredthB ot a dollar, or 2 dol- 
lars and 48 cenu, the cent being one hundredth ot a dollar. Similarly, 
92.08 means 2 doUara and 8 hundredths of a dollar, or 2 doUan and 

78. Orins. The coins of the United States, as issued at 
present, are as foUoTTS : 

Gold Silver 

Double eagle, $20.00 Dollar, $1.00 

Eagle, 10.00 Half doUar, .50 

Half eagle, 5.00 Quarter dollar, .25 

Quarter eagle, 2.50 Dime, .10 

Nickel Bronze 

6-«eQt piece (the "nickel") 1-oent piece 

79. Paper Honey.' Bank bills. United States treasury 
notes, and gold and silver certificates are Wgely used in 
place of coins. These are issued in denominations of $1, 
$2, $5, $10, $20, $50, $100, $500, $1000, $5000, and 
$10,000. • 

Formerly paper money of smaller denominations was issued, aa 
well as the gold dollar, iae silver 20-cent, 5-caQC, and 3-cent pieces, 
the nickel S-cent piece, tne bronze 2-cent piece, and the copper hoU 
cent. These are no longer issued. The mill was never coined. 
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64 DECIMAL FEACTIONS 

80. Reduction of DoUvi to CenU. Required to raduce 
$3.75 to cents. 



Therefore, to rtdues dollars to emts, move the decimal 
point two placet to tha rigKt, 

81. Reduction of Cents to DolUn. Required to reduce 
1420 ceiitB to dollars, or dollars and cents. 

Sinoe 1 cent =: %^, tberefois 1436 eonta 3 1^^ = 914.26. 

Therefore, to redvte eenta to doUara, or to doUan and eenta, 
move the decimal point iteo placet to the left. 

A whole number may always bavs a decimal point placed after It 
wlthoat changing its value, ao if there is no decimal point given it may 
be plkoed al tlie right and then moved two place* to the kfk 



S2 

Reduce to cents ; 

1. $7. 8. $2.40. 9. $3.46. 13. $141.7R 

2. 929. e. $3.60. 10. $8.65. 14. 9243.85. 

3. $36. 7. 99.70. 11. $8.06. IS. #692.05. 

4. $176. 8. $12.30. 12. $29.63. 16. $900.09. 

Beduce to dollars, or to dollars and cents : 
17. 300;?. 21. 732^. 
IS. 450>^. 22. 6221/. 

19. 576/. 23. 633i/. 

20. 606/. 24. 166J/. 

33. Beduoe $27.68 to mills. 

34. Beduce 6240 mills to dollars and cents. 
3$. Beduce 2760 dimes to dollars : to cents. 



85. 2642^. 


29. 2/. 


2e. 4900^. 


SO. if. 


S7. 7276/. 


SI. 66/. 


28. 96Uf. 


32. 76/. 
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ADDiriON OF DECIMALS 86 

82. Addition of DeclmalB. We add numbers containing 
decimals just as we add United States money. 

For example, required the sum of 14.7, 3.62, 5.25, and 26. 

Axnaging tba oddendH lo that unite of the Bmne order 14,7 

aie In the same colomn, whioh is ea^ilj done b; placiog the 3.62 

decjnul points nnder one another, we add exactly as with 5.25 

Integert, placing the decimal point in the eqiu direotly imder 26. 

the decimal points In the addends. 4957 

Therefore, to add numbers containing deeifnalg, write Uke 
ordert under one another and add at wUh integers. 

II there are common fraotioDs as well as decimals, these eitlier ma; 
be reduced to decimals and added, or else ntay be added separately 
05 is the n 



^dd the folloioing : 



22.05 


19.26 


3. 


6.27J 


4.331 


3.75 


3.64 


34.17 


6.421 


1.66? 


16.23 


7.08 


16.89 


7.13( 


3.12J 


4.78 


16. 


17.32 


6.16i 


6.37J 


9.6 


32.89 


4.08 


4.29J 


4.25| 



2.531 



23.41 


14.02 


38.92 


42.17^ 


33.331 


36.98 


148.36 


64.87 


68.13J 


16.66J 


124.75 


49.79 


49.81 


7.14J 


66.661 


4.92 


31.64 


324.06 


18.21J 


9.961 


6.07 


6.50 


4.27 


16.82} 


3.371 


13.63 


20.00- 


82.46 


7.16i 


16.621 


4.81 


1.97 


73.20 


8.23 


5.231 
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DECIMAL FRACTIONS 



Add thefoUomrg 










11. 


18. 


13. 


U. 


15. 


16. 


2.76 


1.92 


6.77 


2.07 


2.70 


6.342 


3.40 


3.48 


2.83 


4.81 


3.00 


4.921 


4.62 


8.08 


4.69 


6.72 


6.02 


8.713 


6.96 


6.52 


8.36 


3.96 


0.79 


6.984 


7.26 


2.09 


1.64 


6.83 


062 


9.862 


6.60 


8.76 


6.31 


4.89 


7.88 


8.691 


6.38 


7.91 


7.17 


6.72 


6.65 


4.447 


4.04 


1.24 


4.23 


6.08 


999 


1.206 


IT. 


18. 


19. 


20. 


21. 


22. 


0.75 


4.44 


2.27 


4.44 


1.29 


2.723 


0.62 


0.26 


7.73 


5.62 


3.42 


4.681 


3.08 


8.75 


4.81 


3.81 


8.71 


2.807 


0.04 


5.92 


5.19 


7.29 


6.58 


9.087 


2.72 


3.27 


6.42 


8.84 


4.44 


4.620 


3.86 


8.02 


3.68 


2.73 


3.33 


3.667 


4.41 


6.72 


9.27 


1.46 


5.56 


7.277 


2.89 


6.00 


0.93 


2.98 


6.67 


5.319 


8.64 


9.87 


5.81 


3.27 


1.11 


7.193 


6.23 


3.81 


1.11 


462 


2.22 


0.913 


8.37 


4.04 


3.08 


2.00 


6.67 


1.823 



23. 1.2 + 3.9 + 6.8 + 5.7 + 0.7 + 6.75 + 9.81. 

24. 4.82 + 6.18 + 6.97 + 3.03 + 4.44 + 5.56. 
2». 1.04 + 3.08 + 9.09 + 6.67 + 5.70 + 9.87. 

26. 4.036 + 2.817 + 3.628 + 4.926 + 5.2. 

27. 1.009 + 0.007 + 0.809 + 0.209 + 0.007. 

28. 12.006 + 3.07 + 9.001 + 4.7 + 9.00 + 40 + 3.25 + 2.06. 

29. 64.476 + 28.927 + 39.824 -f- 91.643 + 27.123 + 92.877. 

30. 127.635 + 298.436 + 481.723 + 4.590 + 3.2706 + 2.8. 
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ADDITION OF DECIMALS 67 

31. 96.46 + 88.34| + 2.911 + 6-33^. 

32. 72.63 + 19.814 + *-^^ + 2.87|. 

33. 24.76 + 16.371 + 6.331 + ^■^^■ 

34. 754 + 26.16J + 17§ + 260 + O.SSJ. 

36. 421 + 67.80 + 19.75 + 1351 + 0.08 + 100. 

36. 331 + 264 + 17.66f + 128.60 + 0.16§ + 0.831. 

37. 82.75 + 141 +194 +16-50 + 67 + 0.66§ + 0.331. 
3B. The distance from Canajoharie to Canastota is 67.3 

miles, and from Canastota to Syracuse 20.8 miles. How far 
is it from Canajoharie to Syraouae by way of Canastota? 

39. The distance from Syracuse to Lyons is 46.8 miles, 
and from Lyons to Buffalo 102.3 miles. How far is it from 
SyraciMe to Buffalo by way of Lyons ? 

40. Taking the distances as given in Exa. 38 and 39, find 
how far it is from Canajoharie to Sufialo by this route. 

41. The distance from Buf^o to Albany is 296.64 miles, 
and from Albany to Boston 202 miles. How far is it from 
Bu&ilo to Boston by way of Albany ? 

42. The distance from Weehawken to Newburgh is 66.7 
miles, from Newburgh to Kingston 31.4 miles, and from 
Kingston to Albany 63.2 milea. How far ia it from Weehaw- 
ken to Albany by this route ? from Newburgh to Albany ? 
from Weehawken to Kingaton ? 

43. If a man has 168.41 acres of land and buys 221 acres 
more of one man, and 16| acres of another, how many acres 
does he then have ? 

44. A man has a deed to a farm that statea the area to 
be 198} acres. He baa the five fields in the farm measured 
and finds that their areas are 21.25 acres, 33.4 acres, 82.6 
acres, 58 acres, and 31 acres. Is the area stated in the 
deed correct? 
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eg DECIMAL FRACTIONS 

83. Snbtraction of Dednuds. We subtract numbers con- 
taining decimals just as we subtract United States money. 

Eequired the difference between 26.32 and 17.754. 
26 320 ^^ ^"^ reduce the uumbsra to similar decimala by 

17 754 aiiQexing zeros aa may be necessary. Tbea uranging the 
-' namberB so that niiiU of the wme order are in the samo 

column, nblch is «Mily done bj plAcing the decimal points 
under one another, ire subtract exactly as with integers. 

Therefore, to subtract one number from, another vfhea 
either contains or both contain decimals, reduce to similar 
decimals, write like orders under one another, arid subtract as 
with integers. 

Any common fractions may be sabtract«d separately If they can- 
not easily be redooed to dectmals. Thus 4.0} - 1.3) s 8.S^ 

XXERCISB 34 

Subtract : 

1. 6. 9. 13. 17. 

26.76 71.81 27.6 36.91 29.433 

3.96 4.68 13.01 17.935 17.5 



3. 


6. 


10. 


14. 


18. 


43.16 
7.23 


24.8 
4.32 


61.3 

27.26 


82. 
16.273 


48.224 
9.0005 


3. 


7. 


U. 


15. 


1». 


62.81 
9.75 


34.9 
6.43 


34.75 

16.08 


48.007 
23.25 


72.2 
65.025 


4. 


8. 


12. 


16. 


20. 


63.42 
4.73 


48.7 
4.08 


42.27 
17.752 


83.422 
16.307 


0.72834 
0.1976 



ai. 7 ~ 0.2698. 23. 6 - 1.0273. 25. 8.4 - 1.66|. 

22. 3-0,2709. 24. 6.2-1.33J. 26. 9.5-4.12^. 
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97. A man having a faim of 175.25 actes sellB a lot of , 
12^ aciee. How much has he left ? 

28. The English aoveieign is -worth 94.866K. How mooh 
does this lack of $5? 

29. If 629.33| barrels of water are in a tank that holds 
948.25 barrels, how much does it lack of being full ? 

30. The United States $5 gold piece contains 116.1 
grains of pure gold, and the English sovereign 113.0003 
grains. Find the difEeience in the weight of the puie gold, 

31. Amanhas three adjacent lots with a frontage of 148.5 
feet. One of the lots has a frontage of 52.75 feet and another 
of 49.6 feet What is the frontage of the third lot 7 

32. A man who had a farm of 215.8 acres bought an 
adjacent farm of 193j acres. He sold a field of 72j acres 
and another of 68.26 acres. How much land had he left ? 

33. The perimeter of a triangle is 27.25 feet, and two 
of the sides are 8.33J feet and 9.768 ^^^t. What is the 
length of the third side? 

34. The distance from Kiagara Falls to Buffalo ia 22 miles, 
and from Niagara Falls to North Tonawanda 10.9 miles. 
How far ia it from BufEalo to North Tonawanda ? In this 
and the following examples the cities are on the same line. 

35. The distance from Chicago to Lincoln ia 661.4 miles, 
and from Chicago to Colorado Springs 1072,2 miles. How 
far ia it from Lincoln to Colorado Springs ? 

36. The distance from Salt Lake City to Eiverside, Cali- 
fornia, is 723.7 miles, and to Pasadena by way of Eiverside 
791.2 niles. How far is it from Riverside to Pasadena? 

37. The distance from Ijouiarille to Greencastle is 146.5 
miles, and from Louisville to Chicago 324.3 miles. How 
far is it from Greencastle to Chicago? 
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84. HnltipUutioii of a Decimal by an Integer. In multdply- 
iDg a decimal by an integer we proceed exactly as in multi- 
ply ing United States money. 

For example, required to multiply 2.376 by 7. 

2 375 Since 6 thousandths multiplied by T is 36 thousandthH, 

7 we hnow that the 6 will go in the thouBaudths' place. Pro- 

1R ROR ceodlng with the multiplication in the ordinary way, we 

finally place the decimal point before the 626 ao as to have 

the 6 come In the thooBandtbs' place aa above stated. 

85. Multiplication of a Decimal by a Mixed Number. Mul- 
tiplication of a decimal by a mixed number may 

be illustrated by tlie case of 3^ x 2.44. 2.44 

PiTSt taking 4 of 2.44, we know that j of f}} = m, ( 
1.22. Then 3x4 hundredths = 12 hundredths, so n 



1.22 
7.32 



the 2 in the hundredths' place. Proceeding in the ordinary 

nay, the sum of the partial products is 8.54. 8.64 



Multiply : 

1. 2 X 6.7. 14. 3 X 3.33i. 27. 26 x 0.126. 

2. ix 9.8. 1«. 6 X 1.66§. 28. 24 x 0.166J. 

3. 7 X 0.9. 16. 6 X 6.66J. 29. 63 x 3.333i. 

4. 8 X 0.6. 17. 8 X 4.126. 30. 70 x 1.4314. 

5. 6 X 3.26. 18. 9 x 3.627. 31. 143 x 7.007. 
8. 7 X 2.76. 19. 8 x 5.328. 32. 126 x 1.022. 

7. 6 x 3.3i. 20. 7 X 6.132. 33. 226 x 3.123. 

8. 9 x 6.6§. 21. 8 X 2.312. 34. 16^ x 3.026. 

9. 8 X 2.125. 22. 9 x 0.033i. 35. 36i x 2.376. 

10. 4 x 6.376. 23. 7 x 0.277J. 36. 64J x 2.032. 

11. 7 X 5.026. 24. 5 X 0.044|. 37. 48J x 2.372. 

12. 8 X 7.009. 26. 9 x 6.666§. 38. 75j x4.2162. 
18. 6 X 6.286. 26. 7 x 1.426f. 39. 12l x 8.8888. 
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40. What is the perimeter of a triangle if eaoh side is 
19.25 inches ? if each side is 16.33^ inches ? 

41. What is the perimeter of a square if each side is 
6.12^ ioches ? if each side is 5.31 J inches ? 

42. At $0.33^ a yard, ho-w much will 15 yards of cloth 
oost ? How much will 27 yards cost ? 

43. If a French meter is 39.37 inches, how many inches 
in 12 meters ? in 26 meters 7 in 37 meters ? 

44. If a French kilogram is 2.204 lb., how many pounds 
in 76 kilograms ? in 127 kilograms ? 

45. If a French frano is wort,h $0,193, what are 125 
fiancs worth in our money 7 

46. If a square foot is 0.0929 of a square meter, how 
many square meters in 35 square feet ? 

47. If an English sovereign ia equivalent to $4.8666, 
what is the value in our money of 27 sovereigns ? 

48. At the rate of 49.74 miles an hour, how far will an 
express train travel in 6j hours ? 

49. At the rate of 52.66| miles an hour, how far will an 
express train travel in 3 hours ? 

50. If the thickness of a book is 1.16 inches, how many 
inches will 2 dozen such books occupy on a dealer's shelf ? 

51. If two sides of a rectangular field are respectively 
96.8 feet and 137.6 feet, what is the perimeter of the field ? 

52. If a man cuts a piece of land into 17 building lots, 
each having an area of 0.72 of an acre, what is the area 
of the whole property ? 

53. It was estimated recently that the average cost of 
the actual necessities of life for each person in this country 
was $108,965 a year. At this rate what would be the cost 
for 76 persons ? 
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M. KnlH^tMtton of a Dadrnd by Knltlplee of 10. In mul- 
tiplying 3.1416 by 300 we may prcxieed a,s in § S4, but there 
is a Bbortoi process that may be used vhea the multipliei is 
any imiltiple of 10. 

Slnoe moving tbe d«eimal point one p\aee to the right ctwDgeH uaths 
into nniu, hundredths Into tenths, and so on, it multiplies the number 
by 10. Similarly, moving the dscimal point two places 
3.1416 to tho right mnltipUe* by 100, and so on. 

300 Heno«, to multiply by SOO wo need only to nmltiply 

942.48 l>7 3 ^d moTB the decimal point two places to the 

right. 



1. 


20O X 3.42. 


6. 


700 X 4.062, 


11. 


400 X 0.1260. 


2. 


300 X 6.28. 


T. 


800 X 0.317. 


n. 


600 X 0.1661. 


3. 


500 X 9.36. 


8. 


600 X 6.214. 


18. 


800 X 0.0121. 


t. 


200 X 2.48. 


». 


600 X 62.14. 


14. 


700 X 7.9776. 


5. 


200 X 24.8. 


10. 


600 X 621.4. 


16. 


8000 X 6T4.a 



16. A meter being 39.37 inches, how many inches are 
there in 4000 meters? 

17. At $37.75 a fiont foot, what will a piece of land of 
300 feet front coat ? 

IB. If a cubic foot of water weighs 62.5 pounds, what will 
2600 cubic feet weigh? 

19. If the thickness of each board is 0.875 of an inch, 
what is the height of a pile of 80 boards ? 

20. The circumference of a circle being 3.1416 times the 
diameter, what is the circumference of a circular w(ttei 
tank 40 feet in diameter ? 
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87. HnltipUcation by a Dedmal. Jjet us first consider the 
case of 0.6 of 0.7, or 0.5 x 0.7. 
f. „ We learned In primiuy arlttunatic that i !< 1 — A. *•"« numer- 
„'- atoiB being multiplied together for a nevr numerator, and the 
deDominatora for a new deDominatoT. 

In tbe same way, writing the j^ven deciinali as comnicm 
fTSctiona, we have 

Tberefoie 0.6 x O.T = 0.36. 

This we see without using common fractions, for 6x7 = S6, and 
a tenth of a t«nth is a hundredth, so that we ha*e 35 handredthi. 

3.24 Next consider the case of 0.21 x 3.24. 
^■^^ We multiply in the ordinary way, and noUce tliat 1 (hun- 

324 dredth) x 4 (hundredths) = 4(t«n-tbouBaDdtbs), and that the 
648 4 of the product must therefore go in the ten-tboaaandths' 

0.6804 place. 

Therefore, to multiply btf a decimal, multiply as if by an 

integer, and point off as many decimal places in the product 

as there are de<nm.al places in both factors together. 

Zeros should be prefixed as necessary to give the required number 

of places ; that is, 0.07 x 0.069 = 0.00483. 



b37 

Multiply : 

1. O.r X 0.7. 10. 0.6 X 0.31. 19. 0.7 x 0.127. 

2. 0.9 X 0.9. 11. 0.8 X 0.72. 20. 0.8 x 0.125. 

3. 0.8 X 1.7. 12. 0.3 X 0.88. 21. 0.3 x O.SSf 
<. 0.6 X 3.9. 13. 0.6 X 1.29. 22. 0.6 x 0.66|. 

5. 0.5 X 7.6. 1*. 0.4 X 3.21. 23. 0.9 x 2.736. 

6. 0.8 X 6.7. 15. 3.17 x 4.22. 24. 4.35 x 5.006. 

7. 2.3 X 4.1. 16. 7.39 x 6.81. 25. 8.25 x 9.901. 

8. 3.2 x 6.7. 17. 9.75 x 6.92. 26. 7.37 x 0.073. 

9. 8.7 X 9.6. 18. 3.82 x 0.89. 27. 8.24 x 0.0009. 
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28. A cable foot of water weighs 62.6 pounds. Ice is 0.92 
as heavy as water. What does a cubic foot of ice weigh ? 

29. Taking the weight of water as in Ex. 28, and knowii^ 
that cork is 0.24 &a heavy as water, find the weight of a 
cubic foot of cork. 

30. Taking the weight of water as in Ex. 28, and know- 
ing that a certain kind of granite is 2.78 times as heavy as 
water, find the weight of a cubic foot of the granite. 

31. Taking the weight of water as in Ex. 28, and know- 
ing that copper is 8.95 times as heavy as water, what is the 
weight of a cubic foot of copper ? 

32. The circumference of a circle is 3.1416 times the 
diameter. What is the circumference of a wheel whose 
diameter is 42 inches ? 

33. From the statement made in Ex. 32, find the circum- 
ference of the earth, assuming its diameter to be 8000 miles. 

34. Prom the statement made in Ex. 32, find the circum- 
ference of the sun, assuming its diameter to be 866,500 
miles. 

39. In a year when the averse yield of oata in the United 
States was 31.2 bushels per acre, and the average price on 
the farm was 31.7 cents per bushel, what was the averse 
value on the farm of the oat crop per acre ? 

36. In a year when the average yield of corn in the 
United States was 30.3 bushels per acre, and the average 
price on the farm was 39.9 cents per bushel, what was the 
average value on the farm of the corn crop per acre ? 

37. In a year when the average yield of wheat in the 
United States was 15.5 bushels per acre, and the average 
price on the farm was 66.7 cents per bushel, what was the 
average value on the farm of the wheat crop per acre ? 
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Drill Work in Multiplication 

1. 2 X 0.73. 27. 20.6 x 1.27. 53. 6.31 x 3.15. 

2. 4 X 1.26. 28. 0.7B x 0.84. S4. 2.97 x 3.61. 

3. 6 X 7.20. 29. 7.5 X 0.84. 55. 5 x 1.278. 

4. 7 X 3.42. 30. 7.6 x 8.40. 56. 0.6 x 1.278. 

5. 9 X 3.3i. 31. 1.25 x 240. 57. 0.006 x 0.007. 
8. 12 X 8.76. 32. 12.5 x 2.4. 58. 0.003 x 0.123. 

7. 16 X 9.26. 33. 0.126 x 24. 59. 4.72 x 1.0001. 

8. 25 X 8.80. 34. 123 x 23.1. 80. 5.27 x 2.1111. 

9. 60 X 7.12^. 35. 12.3 x 2.31. 81. 65.5 x 48.88. 

10. 75 X 6.38. 36. 4.06 x 4.06. 62. 6.55 x 4.888. 

11. 86 X 0.07. 37. 40.6 x 40.6. 63. 275 x 5600. 

12. 88 X 12.6. 38. 2.73 x 4.80. 64. 27.5 x 5600. 

13. 96 X 33.3J. 39. 27.3 x 0.48. 6«. 2.76 x 6.600. 

14. 0.3 X 48.75. 40, 4.61 x 2.36. 66. 5.43 x 1.0271. 

15. 0.7 X 6.281. 41. 67.2 x 0.96. 67. 6.28 x 2.0002. 

16. 0.9 X 361.1. 42. 43.4 x 0.27. 68. 1.01 x 6.0006. 

17. 1.2 X 4.211. 43. 2.73 x 0.26. 69. 3.04 x 40.002. 

18. 2.1 X 3.922. «. 0.98 x 0.98. 70. 5.11 x 2.0101. 

19. 76 X 44.88. 45. 6.27 x 63.6. 71. 7.75 x 6.4480. 

20. 7.6 X 448.8. 46. 4.88 x 0.76. 72. 6.6 x 3.1416. 
2L 32 X 2.111. 47. 2.36 x 0.83. 73. 0.65 x 4.7238. 

22. 3.2 X 21.11. 48. 0.98 x 9.80. 74. 2.75 x 4.8888. 

23. 3.2 X 2.111. 49. 17.9 x 62.8. 75. 5.33^ x 6.666. 

24. 4.6 X 8.276. 50. 2.43 x 2.43. 76. 2.66f x 3.333. 

25. 0.46 X 2.45. 51. 6.39 x 1.62. 77. 8.12^ x 4.888 

26. 0.07 x 0.095. 52. 89.1 x 6.21. 78. 1.16| x 36.36. 
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88. DiTiston of a Dedmal by <ui Integer. In dividing a 
decimal by an iateger we proceed exactly as in dividing 
United States money. 

For example, required to divide 1.661 by 7. 

Here I + T glvai no unlU in the quotient, bo we write in the 

units' place ; IG tentlis -^7 = 3 tenths, and we write 2 in the tAnths' 

place, considering the remainder (1 tenth) aa 10 hun- 

7 )1.561 dredtbs. Then 1« hundredths -f- 7 = 2 hundredths, and 

0.223 we write this 3 in the hundredths' place, con^dering the 
remainder as 20 thouaandths. Then 21 thousandtha ^ 7 = 
3 thousandthe. Hence the quotient Is 0.S9S. 

Zeros may be aooejied as needed, ta tbe rigbt of the daclmiLl point, 
to enable tbe division to proceed. Tlius 6,1 -;- 5 = d.lQ -;- 5 = 1.22. 

Therefore, to divide a decimal hy an integer divide as with 
integers, writing the decimal point in the quoti&iit a» toon as 
the decimal point in the dividend is reached. 



Divide : 

1. 4.52 + 2. 6. 7.3425 -j- 25. 11. 32.4714 + 46. 

2. 6.68 -i- 9. 7. 81.675 -^ 75. 12. 8838.80 + 19. 

3. 3.15 + 7. 8. 92.100 -j- 25. 13. 2.94996 -!- 39. 

4. 31.5 -^ 7. 9. 211.428 -t- 36. H. 9.65496 -!- 98. 

5. 0.315 + 7. 10. 215.016 -t- 34. 15. 0.40715 -»- 85. 

16. If 12 dozen eggs cost $5.16, what does 1 dozen cost ? 

17. A train goes from New York to Philadelphia, 90.3 
miles, in 2 hours. What ia the average rate per hour ? 

18. A train leaves Poughkeepsie at 9 a.m. and reaches 
Hopewell Junction, 13.2 miles distant, at 9 : 29 a.m. What 
is the average rate per hour ? 

19. There being 231 cubic inches in a gallon, how many 
galloos in a tank containing 14,437.6 cubic inches ? 
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89. Division by a Dednud. Since we may multiply both 
divisor and dividend by the same nnmber without affecting 
the quotient (§ 65), we may, if the divisor contains decimal 
places, raultiplyboth divisor and dividend by snch a power 
of 10 as shall make the divisor an integer. 

For esample, the quotient of 1.26 -;- 0.6 is the same as tbat of IS. 6 
by 5, and this vie may Qnd as in § 88. 

Therefore, to divide by a divisor containing decimal places, 
Twultiply both divisor and dividend by such a power of 10 as 
shall Tnake the divisor an integer. Then divide as with inte- 
gers, writing the decimal point in the quotient as soon as the 

- . . decimal point in Ike dividend is reached. 
12)172 8 Thus, in dividing 17.28 by 1.2, we multiply both divisor 

12 ' ai"* dividend by 10, and then have 172.8 ■?■ 12. The divi- 

—^ sor is now an integer and we proceed ae shown, finding 

jQ the quotient to be 14.4. It should be noted that the decl- 

mai point in the quotient is placed exactly above that in 

^" the dividend. This arrangement of the work is sometimes 

Z.. called "tlie Austrian method" of dlWsion. 

90. Division with a Remainder. If the divisor is not 
contained in the dividend without a remainder, zeros may 
be annexed to the dividend and the division continued. 

21 9708 Required to divide 5.273 by 0.24 to four 

24)627.3000 'l^'^i^ Pl^^. 

48 Multiplying both divisor and dividend by 100, we 

47 have 527.3 -^ 24. Dividing, the quotient is 21.9708 

24' with reminder S, and ^ = \. Therefore the quo- 

233 Uent is 21.^708), or simply 21.9708 to four decimal 

216 P'»<=^- 

If the next figure of the quotient had been 6 or 
more, we should call the quotient 21.9709 to four 
decimal pJaces, tliia being nearer the correct result 
lan 21.0708. But since the fraction is only J, and 
e are required to go only to four decimal places, 
e drop the fraction and take 21.9708 as the result. 
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91. DivlsloD by HultlpUa of 10. If the divisor is an inte- 
ger and ends in one zero or more than one zero, we may 
shorten the work by dividing both divisor and dividend by 
such a power of 10 as shall cut off the zeros. 

For example, 42. OS + 8000 glvea Ibe same quotient m 0.04208 i- 6. 
That is, we have dirided both numbers by 1000 by cutting oS tliree 
EeroB from the divisor and moving the decimal point three places to 
the left in the dividend. 



I 40 
IHvide: 

1. 1.12-1-0.4. 11. 2.72 -s- 0.02. 21. 36.08+3.28. 

2. 6.26 -(- 0.5. 12. 5.34 -s- 0.03. 22. 1.036 -«- 0.66. 

3. 6.04-*- 0.7. 13. 3.64-1-0.04. 23. 62.32+0.82. 

4. 5.84 -t- 0.8. U. 7.15 + 0.05. 24. 116.6 + 0.34. 
8. 7.02 + 0.9. 15. 27.6 + 0.06. 25. 3.509 + 12.1. 

6. 7.26 + 0.6. 16. 36.4 + 0.07. 26. 1.90a + 9.2. 

7. 8.44 + 200. 17. 0.425 + 2.5. 27. 1.0989 + S.3. 

8. 96.4 + 400. 18. 0.288 + 1.2. 28. 0.8118 + 1.2a 

9. 70.2 + 300. 19. 0.057 + 1.9. 29. 19.536 + 44.4. 
10. 0.85 + 600. 20. 8.12 + 0.029. 30. 17.139 + 59.1. 

31. A man pays $113 for coal at $6.65 a ton. How many 
tons does he buy ? 

32. The product of two numbers is 156.26 and one of the 
numbers is 6000. What is the other number ? 

33. The product of two numbers ia 6.51021 and one of 
the numbers is 3.207. What is the other number ? 

34. If wind blows in a hurricane at the rate of 8796.6 
feet per minnte, what is the rate per second ? 

35. A knot, used at sea, is 1.152 miles. When a steamship 
is traveling 23.04 miles an hour, what is its rate in knots ? 
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36. A contractor bought a shipment of bricks for $176.40, 
paying $7.20 a thousand. How many bricks did he buy ? 

37. A dealer paid $54.40 freight on some oil at $0.68 
per thousand pounds. How many pounds were there P 

38. A contractor bought a lot of shingles for $717.76, pay- 
ing $4.12^ a thousand. How many thousand did he buy? 

39. Wheat that cost 98 cents a bushel is sold for $1.04 a 
bushel. How much must be sold to realize a profit of $132 ? 

40. How many times will a steam roller 4.26 feet in cir- 
cumference turn in rolling the length of a lawn 136 feet long ? 

41. How many lengths of fence, each 12.75 feet long, will 
be required to inclose a squate field that is 622.75 feet on 
a side ? 

42. A dealer receives a shipment of stoves, the total 
weight being 9.76 thousand pounds. He pays $70.20 
freight. What ia the freight per thousand pounds? 

43. A wheel is 28 inches in diameter, and the circum- 
ference is 3.1416 times as much. Find the number of times 
the wheel turns in going a mile, 63,360 inches. 

44. A cubic foot of a certain kind of granite weighs 
173.75 pounds, and a cubic foot of water weighs 62.5 pounds. 
The granite is how many times aa heavy as water ? 

45. Cedar is 0.61 as heavy as water, and oak is 1.17 times 
as heavy as water. Oak ia how majiy times as heavy aa 
cedar ? Answer to the nearest hundredth. 

46. Find to the nearest hundredth the weight of a cubic 
foot of air, water being 830 times as heavy as air, and a 
cubic foot of water weighing 1000 ounces. 

47. A gallon contains 231 cubic inches. Alcohol is 0.84 
as heavy as water. Find the number of cubic inches of 
alcohol that will weigh as much as a gallon of water. 
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Dbill Wokk in DmsiON 

1. 62.6 + 26. 27. 1.166 + 3.4 M. 7.375 + 2.5. 

I. 62.5 + 2.6. 88. 7.14 + 4.2. U. 0.279 + 0.09. 

3. 6.25 + 2.6. 20 71.4 + 4.2. 66. 12^25 + 25. 

4. 62.9 + 37. M. 7.14 + a42. M. 1232.5 + 2.5. 
6. 6.29 + 37. 31. 62.32 + 7.6. 57. 1.2326 + 2.6. 

6. 62.9 + 3.7. 32. 88.44 + 7.6. KB. 62.76 + 125. 

7. 6.29 + 3.7. 83. 8190 + 0.9. S9. 6.276 + 1.26. 

8. 80.6 + 36. 34. 61.20 + 1.2. 60. 36.08 + S2.8. 

9. 80.6 + 3.6. 36. 7.200 + 1.2. 61. 3.608 + 0.328. 

10. 8.06 + 3.6. 36. 78.4 + 0.08. 62. 1.036 + 0.660. 

11. 46.2 + 22. 37. 3.12 + 0.04. 68. 882.32 + 0.82. 

12. 46.2 + 2.2. 38. 7.81 + 1.1. 64. 4.4116 + 0.41. 
U. 4.62 + 2.2. 89. 8.91 + 0.11. 66. 11,300 + 5.66. 

14. 600 + 0.6. 40. 4.56 + 0.07. 66. 6.51021 + 3.207. 

15. 600 + 0.06. 41. 2.73 + 0.03. 67. 651.021 + 320.7. 

16. 6 + 0.0006. 42. 8.96 + 12.8. 68. 176.4 + a0072. 

17. 627 + 0.3. 48. 4.41 + 0.21. 69. 6.44 + 0.0068. 

18. 6.27 + 0.3. 44. 17.28 + 14.4. 70. T17.76 + 4.126. 

19. 62.7 + 0.03. 45. 6.25 + 0.25. 71. 4.41 + 0.002. 

20. 305 + 6.1. 46. 6.25 + 2.60. 72. 4.752 + 2.2. 

21. 3.05 + 6.1. 47. 2.002 + 0.22. 73. 4.752 + 0.022. 

22. 62.32 + 8.2. 48. 3.003 + 7.7. 74. 32.4714 + 4.6. 

23. 623.2 + 8.2. 49. 2.65 + 0.53. 75. 883.88 + 0.19. 

24. 6.232 + 8.2. 50. 60.06 + 0.33. 76. 32.4714 + 2.3. 

25. 1156 + 3.4. 51. 72.6 + 0.26. 77. 324.714 + 9.2. 

26. 11.66 + 3.4. 52. 71.26 + 2.6. 78. 27.75 + 0.25. 
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MiSCBLLANEOUS FrOBLEHB 

I. If a familj uees 3 barrels of flour a year, how much 
more will it spend by purchasiug by the bag (of | of a barrel) 
at 65^, than by the barrel at $5 ? 

S. When butter sells at 35/ a pound, and at $2.80 per 
box of 10 pounds, how much will be saved on 10 pounds 
by purchaainy by the box? 

3. If a family uses 4 pounds of butter a week costing 
35/ per , pound, how much would it aave in SP weeks by 
purchasing butter by the 10-pound box at $2.80 a box ? 

4. If a sponge cake is mad^ in March, when eggs cost 
30/ a dozen, what will be the cost of the 4 eggs needed for 
the cake? 

5. If the same kind of cake is made in December, when 
eggs are 66/ a dozen, what will the eggs cost ? 

e. If flour costs $6.70 a barrel (196 pounds), and in 
smaller quantities 4/ a pound, how much ia saved in pur- 
chasing by the barrel, by a family that buys 196 pounds? 

7. If a fiimily's ice bill is $1.50 a month, and ice costs 
30/ per 100 pounds, how many pounds does the family use ? 
If by having a better ice box it uses only 0.9 as much ice, 
bow many pounds does it use ? 

8. In July a family used 1500 pounds of ice, paying 30/ 
per 100 pounds, and would have used only 0.8 as much by 
taking care of the ice box. How much could it have saved ? 

9. A family with an income of $2000 spent $460 on food. 
What decimal of the income was spent on food ? 

10. A. family with an income of $S0O spent 0.46 of it on 
food. How much did it spend on food ? 
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11. With an income of $1100 a family spent $275 for 
food. This waa what decimal fraction of the income ? 

12. With an income of $900 a fcunily spent $262 for food. 
This was what decimal fraction of the income " 

13. A man whose income is $2800 a, year spends 0.26 of 
it for rent. How much does he spend for rent ? 

14. A man whose income is $2800 a year spends $728 
for rent This is what decimal fraction of the income ? 

15. A man spends 0.23 of his income for food, 0.26 of it 
for rent, and 0.1 of it for clothing. If his income is $2400 a 
year, how much does he spend for each ? for all three ? 

16. A man earns $200 a month and spends 0.22 of it for 
rant. How much does he pay for rent in a year ? 

17. A grocer boi^ht 6 barrels of sugar of respectively 
313 pounds, 311 pounds, 307 pounds, 316 pounds, and 317 
ponnds, at Sy^^ a pound. How much did the sugar cost ? 

18. The sides of a field are respectively 141.25 feet, 
136.75 feet, 158.6 feet, and 149.8 feet. How many feet are 
there in the perimeter of the field ? 

19. A man owned 0.60 of a certain manufacturing plant, 
and sold 0.33^ of his share for $3000. At this rate, what 
was the whole plant worth? 

20. Cedar is 0.61 as heavy as water, and marble is 2.7 
times as heavy as water. Marble is how many times as 
heavy as cedar ? Answer to the nearest hundredth. 

21. White oak is 0.83 as heavy as water, and gianite is 
2.72 times as heavy as water. Granite is how many times 
as heavy as oak ? Answer to the nearest hundredth. 

' 22. A gallon contains 231 cubic inches. Gasoline is 0.64 
as heavy as water. Find the number of cubic inches of 
gasoline that will weigh as much as a gallon of water. 
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23. A man bought 6250 (6.25 thousand) tiles at $7.20 a 
thouaaod. What waa the total coat ? 

24. A man bought 6600 tUes at $7.60 a thousand. What 
waa the total coat 1 

25. A man bought 13,75b shingles for $49.60. What did 
they cost per thousand ? 

26. A man bought 20,600 shingles for $73.80. What did 
they cost per thousand ? 

27. A dealer paid $0.74 per hundred jwunds for a ship- 
ment of 4800 pounds of salt. Hoiir much did he pay in all ? 

28. A dealer paid $0.79 per hundred pounds on a ship- 
ment of 5900 pounds of salt. How much did he pay in all ? 

29. What will 320 "barrels of apples cost at $2.12 J a 
barrel ? at $2.33^ a barrel ? 

30. What will 640 pounds of sugar cost at $0.04^ a 
pound ? at $0.04^ a pound ? 

31. A merchant bought 320 yards of silk for $790.40, 
and sold it at $2.85 a yard. How much did he gain ? 

32. The sides of a iield are respectively 374.76 feet, 
869.6_feet, 3^8.8 feet, and 353.26 feet. What is the perim- 
eter of the field ? 

' 33. If the sides of a triangle are 148.3 feet, 134.76 feet, 
and 179,p feet respectively, how much less is the sum of 
the first two sides than the sum of the second two ? 

34. If the sides of a field are 271.3 feet, 268.5 feet, and 
283.7 feet respectively, how much less is the sum of the 
first two of these sides than the sum of the second two? 

35. A. manufacturer pays 35 men at the rate of $1.50 a 
day, 48 at the rate of $1.75, 30 at the rate of $2.66j, and 
10 at the rate of $3.30. How much ia the pay roll for a 
week of 6 days? 
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' 36. Divide the sum of 4.78 and 5.22 by 3^. 
,- 37. Divide the product of 2.26 and 48 by the aum of 2.28 
and 1.7fl. 

38. Divide the product of 800.7 and 0.5 by the difference 
between 10.91 and 8.06. 

39. Divide the product of 22.6 and 37.6 by the product of 
S6.26 and 21.26. 

40. Divide the product of 1.33J and 87.5 by the product 
of \ and 3|. 

41. Divide the product of 36.26 and 21.26 by the product 
of 22.6 and 37.5. 

42. If we know, in an example in division, that the divi- 
sor is 2.3 and the quotient is 5.7, what is the dividend ? 

43. If we know, in an example in division, that both the 
divisor and the quotient are 26.26, what is the dividend ? 

44. If the area of a triangle is represented by half the 
product of the base and altitude, and the base is represented 
by 17.26 and the altitude by 8.4, what number represente 
the area ? 

49. Mr. A owned 0.76 of a manufaotnring plant and sold 
0.33^ of his share to Mr. B, who in turn sold 0.2 of what he 
bought to Mr. C. What part of the plant did Mr. G buy ? 

46. A man bought three barrels of granulated si^ar con- 
taining respectively 312.76 pounds, 314.75 pounds, and 
316.6 pounds. He paid 6.376^ a pound for the sugar. 
How much did the sugar cost him ? 

47. A man has to make a railway journey of 254.7 miles. 
A-fter he has gone 0.33^ of the distance he receives a tele- 
gram calling him back to a place half the distance he has 
already gone. After he gets back there, how many miles is 
it to the end of his journey ? 
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exercise 43 
Questions about Decihals 

1. What IB the unit of United States money, and what 
sign is used to indicate it ? 

2. How many places of decimals do cents (including 
dimes) occupy 1 How many places do dimes occupy ? 

3. Wiite two decimals showing the part of a dollar a 
cent is worth, and tiie part of a dollar a mill is worth. 

4. Write three decimals showing the part of a dollar a 
dime is worth, the part of a dime a cent is worth, and the 
part of a cent a mill is worth. 

5. How are dollars reduced to cents ? How are dollars 
reduced to mills ? 

6. How are cents reduced to dollars ? How are mills 
reduced to dollars ? 

7. How are dollars and cents arrooged for addition or 
subtraction? Illustrate each operation. 

8. In multiplying dollars and cents by an integer, how 
do you know where to place the decimal point in the product ? 

9. In dividing dollars and cents by an integer, how do 
you know where to place the decimal point iu the quotient ? 

10. A unit consists of how many tenths ? of how many 
hundredths t of how many thousandtlis ? 

11. A. tenth ctnisists of how many hundredths ? of how 
many thousandths ? of how many ten-thousandths ? 

12. How is the value of a figure in a number changed if 
it is moved one place to the left ? one place to the right 1 

13. What decimal place is occupied by tenths ? by hnn- 
dredths ? by thousandths ? by ten -thousandths ? by hun- 
dred-thousandths ? by milliontha ? 
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14. Hov should you read a number that has an integral 
part and a decimal part? Illustrate by reading 200.007. 

15. What effect doea it have on a decimal to annex zeros 
to it ? Explain this in the case of 0.5 and O.50. 

16. In adding and subtracting decimals, hov do yoa 
arrange the decimal points ? Why is this ? 

17. In subtraction of decimals, if the minuend has a 
smaller number of decimal places than the subtrahend 
hoT do you proceed ? What right hare you to do this ? 

18. What effect does it have on the value of a number if 
the decimal point is moved one place to the right? one 
place to the left ? 

19. What effect does it have on the value of a number if 
the decimal point is moved two places to the right ? two 
places to the left ? 

20. In the multiplication of decimals, how many decimal 
places must the product have ? Illustrate by the case of 
0.7 and 0.26. 

21. Explain why the product of 0.6 and 0.4 should have 
two decimal places, by reducing both to common fractions 
and then multiplying. 

22. In division, if the divisor is not aji integer, how may 
you make it such without altering the quotient ? 

23. If the divisor is an integer, how can you tell where 
to put the decimal point in the quotient? Illustrate by 
dividing 41.44 by 4. 

24. What is the reason for writing the quotient over the 
dividend ? Give an example to assist in your explanation. 

25. Why do you not have to write the denominators in 
decimal fractions, while you do have to write them in com- 
mon fractions ? 
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87 



93. Allqnot Puts. An exact divisor of a niuaber is called 
an aliquot part of that nimiber. 

Thus 5, 10, 2&, 12i, 10}, 33^, are aliquot parts of 100. 

We mtiy also have aliquot parts of numbers besides 100. For ex- 
ample, 2\, 3}, and 6 are important aliquot parts of 10 ; 126, 383^, and 
260 are important aliquot parts of 1000, and ao on. The aliquot parts 
of 100 and f 10 are, however, the onee most frequently used. 



93. Important 

parts of $1 should 

B*? = «A = 

Hf = »A = 
Wf = «A = 

mf = «J - 
iHf- »i = 

20^= «i = 
26^ = »J = 
3011 = »A = 
3mi = $i = 
3Tt>'= $1 = 



Psrta. The following fractional 
be memorized: 



tO.05 
I0.06J 
$0.08i 
$0.10 
80125 
$016$ 
$0.20 
$0.25 
$030 
»0.33J 
$0,375 



40? = 
50)^. 
60? = 

62i? = 

66|? = 
70? = 
76? = 
80? = 

87J? = 
90? = 

100? = 



$i 
«i 
«l 
«8 

»f 

»A 

»i 

$t = *0. 

$1 = $0. 

•ft = »0 

$1 -»1 



= $0.40 
= $0.50 
= $0.60 
= $0625 
= $0.66J 
= $070 
: $076 



.80 
.876 
.90 
.00 



The most important aliquot parte of 100, including those 
that should be memorized, are as follows ; 

60 = 1 of 100 33J= J of 100 20= J of 100 
26 = i of 100 16| = i of 100 10 = ft of 100 
12i = i of 100 8^ = ft of lOO 5 = ft of 100 
6i = ft of 100 4i = ,ij of 100 2 = ft of 100 

Other important fractional parts of 100, but not aliquot 
parts, are as follows : 

75 = I of 100 62i = I of 100 66| = J of lOO 
371 = g of 100 87i = J of iOO 83J = ^^ of 100 
As in the case of aliquot parts, these ahould be memorized. 
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94. Hnttlpllcalion by Aliquot Parts. We may simplify 
raultiplicatioD by 10, 100, ajid 1000, and by tlieir aliquot 
parte, as follows : 

(1) To multiply by 10, move the decimal point one place 
to the right, annexing zero if neceMWry. 

Thus 10 X 46.76 = MT.& ; 10 x 76 = 760. 

(2) To multiply by 100, inove the decimal point two 
places to the right, annexing xeros if neceisary. 

ThuB 100 X 0.275 = 27.5 ; 100 x 6.6 = 650 ; 100 x 72 = 7200. 

(3) To multiply In/ 1000, tnove the decimal point three 
places to the right, annexing xeros if necessary. 

ThuB 1000 X 0.02865 ^ 28.66 ; 1000 x 147= 147,000. 

(4) To multiply by 50, multiply by 100 and divide by S ; 
to multiply by 0.5, divide by S. 

Thus 60 X 84 = i-jo X 84 = »^» - 4200 ; 0.6 x 6 = i of 8 = 4. 

(5) To multiply by 25, multiply by 100 and divide by 4 ; 
to m.ultiply by 0.25, divide by 4. 

Thus 25 X 84 = ija X 84 = f.^a = 8100; 0.25 X 8 = J of 8 = 2. 

(6) To multiply by ISJ, multiply by 100 and divide by 8 ; 
to multiply by 0.12^, divide by 8. 

Thus 121 X 04 = igA X 64 := 800 ; 0-131 X 34 = ^ of 24 = 8. 

(7) To multiply by 125, multiply by 1000 and divide by 
8 ; to multiply by 0.126, divide by 8. 

Thus 126 X 72 = i^" x 72 = »000 ; 0.125 x 1« = i of 16 = 2. 

(8) To multiply by 3SJ, m,ultiply by 100 and divide by S ; 
to multiply by O.SS^, divide by S. 

Thua 33t X 6S = s'^" = '^^ i 0.33^ x 15 = J of 16 = 5. 

(9) To multiply by 16~, multiply by 100 and divide by 6; 
to multiply by 0.16^, divide by 6. 

(10) To multiply by 5, multiply by 10 and divide by 2. 
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M. 33i X 86. 

U. 33i X 48.' 
26. 33J X 144. 
26. 38i X S312.30. 



Multiply : 

1. 10 X $0.26. U. 26 X 9144. 

2. 10 X $8261. IS. 26 x $640. 

3. 10 X $6.25. 14. 26 x $326. 

4. 10 x $5.60. 16. 675 x $26.' 
6. 100 X $0.37. X6. 26 x $26.60. 27. 16j x 12,630. 

6. 100 X $2.87i. 17. 26 x $76.26. %%. 16j x $636.30. 

7. 1000 X $0.26. 18. 12i X $6400. 19. 6 x 47,664.80. 

8. 1000 X $6,371. !■■ 121 X $4880. M. 6 x $210,660. 

9. 50 X $64,224. SO. 126 x $640. SI. 126 x $84,480. 

10. 50 X $762.20. 21. 126 x $6400. 82. 126 x $844.80. 

11. 50 X $861.56. 22. 125 x $2800. 33. 16| x 4,800,000. 
34. What will 26 books coat at $1.20 each ? ^ 

36. What will 26 wagons cost at $116 each 1 
36. What will 60 cows cost at $64 a head ? 
87. What will 100 books cost at 62^^ each ? 

38. What will 26 tons of hay cost at $12.40 a too ? 

39. What will 12^ yards of cloth cost at 36^ a yard ? 

40. What will 26 dozen penoils coat at $0.48 a doien ? 

41. What will 48 office desks cost at $26 each ? 

42. At $5 an acre, what is a tract of 14,264 acies of 
mountain land worth ? 

43. How much will a man earn in 36 weeks at $26 a 
week ? at $33^ a week ? 

44. How much will a dozen tables weigh at 26 pounds 
each ? at 60 pounds each ? 

46. How muoh will 616 men earn in a week if each 
man earns $12} ? if each man earns $16$ 1 
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95. Hultipllcatioii by Fractloiul Ports. We may Bimplify 

multiplication by fractional parts as followa ; 

(1) To multiply by 0.75, take j of the nurnier. 

For example, 0.T& x S64.40 = | of S64.40 = S48.30. SimUarly, to 
muJUply by 75, multiply by 100 and take J of the product. 

(2) To multiply by OJ?^, take | ofths number. 

For eiample, 0.87J x S72 = | of 872 = »3T. Similarly, to raulUply 
by STJ, multiply by 100 and take j of the product. Proceed in the 
Kime way in (3), {i), and <6), following. 

(3) To multiply by OM^, take | of the number. 
For example, 0.821 x 640 = i of 640 = 400. 

(4) To multiply by 0.87^, take ^ of the numher. 

(5) To multiply by O.G6j, take j of the numier. 



3. 0.76 X 51.48. 9. 736 x *0. 

4. 0.76 X $3.20. 10. 824 x $0. 

5. 248 X 80.75. 11. 366 x $0. 

6. 432 X $0.76. 12. 174 x 80. 



E 4S 

Multiply : 

1. 0.75 X 684. 7. 0.76 of 6884. 13. 744 x 0.87f 

2. O.'/S X 816. 8. 736 x $0.37^. 14. 0.66| x 3366. 
0.62^. 15. 0.66f X 288.6. 
0.87^. 16. 0.66f X 28.86. 

17. 48,800x7.5., 
0.16|. 18. _ 0.12^^x0.16. 

19. How mucli will 75 cows cost at $48 each ? 

20. How much will 76 cows cost at $66 each? 

21. How much will 72 horses cost at $75 each ? 

22. Hov much will 88 horses cost at $125 each ? 

23. How much will 288 n-halebones cost at 25^ each ? 

24. How much will 275 packing boxes cost at 62J/ each ? 

25. How much will 484 yards of silk cost at 76/ a yard ? 

26. How much will 364 yards of cloth cost at 75/ a yard ? 
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96. Division by Fractional Parts. There are certain divi- 
sors, some of them aliquot parts of 1, 10, 100, or 1000, that 
are used so oft«n that it is convenient to know short 
methods of dividing by them. 

Tbe principEil ones are 10, 100, 1000, and other powers of 10 ; 6, 26, 
125, 12i, and 331 ; and 0.5, 0.26, 0.126, and 0.33^. 

Since division is the inverse of multiplication, we easily 
derive the following from the cases already considered : 

(1) To divide by 10, move the decimal point one place to 
the left ; by 100, two places ; by 1000, threeplaces ; and so on. 

Thus 1938 -i- 10 = 488.6 ; «4878 + 100 = 848.78 ; 29,5 -=- 1000 = 
0.0296. Tbis baa al^ad? been explained In dlvldon of decimals 

(2) To divide by 5, multiply by 2 and divide by 10 ; to 
divide by VS, multiply by S. 

For to divide by 5 is to multiply by i or ^. To divide 82,805 by 6 
we may mulUply by 2, obtaining 04,810, and cut off the zero, obtain- 
ing 6461, a process somewhat easier than actual division. 

(3) To divide by 35, multiply by 4 and divide by 100 ; to 
divide by 0.25, multiply by 4. 

For ^ = ^},. It is much easier to multiply by 4 and move the 
decimal point two places than to divide by 26. Furthermore, 0.26 — i, 
and to divide by i we merely multiply by 4. 

(4) To divide by 125, multiply by 8 and divide by 1000 ; 
to divide by 0.125, multiply by 8. 

Why is this true ? To what common fraction is 0.126 equal? How 
do we divide by tbis common fraction ? 

(5) To divide by SS^, multiply by S and divide by 100 ; to 
divide by O.SSJ, multiply by S. 

Why is this true ? To what common f racUon is O.SSJ equal ? 

(6) To divide by 0.66j, multiply by 3 and divide by 3. 
Why is this true? 

(7) To divide by 0.75, multiply by 4 and divide by S. 
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Divide: 

1. #746^ + 10. 7. $9126 + $25. 13. 76 -i- 0.33}. 

2. $2896 + 100. 8. 12,326 h- 25. 14. 87 -i- 0.33^. 

3. $4960 -(- 1000. 9. 31,326 -j- 125. 15. 96 -^ O.663. 

4. $2215.50-^5. 10. 62,750 + 125. 16. 68-S-0.66S. 

5. $3122.35 + 5. 11. $1525 + 33^. 17. 96 + 0.76. 

6. $172,232 + $6. 12. $3275 + 33^. 18. 69 + 0.75. 

19. At 25^ a yard, hov many yards of gingham ciCq a 
dealer buy for $124 ? 

20. At 25/ a yard, how many yards of percaline can a 
dealer buy for $160 ? 

21. At 25/ a dozen, bow many dozen spools of darning 
cotton can a dealer buy for $180 ? 

22. At 33j/ a yard, bow many yards of canvas qm a 
dealer buy for $135 ? 

23. At 33j/ a yard, bow many yards of jute burlap can 
a dealer buy for $166 ? 

24. At $3.33| a day, how many days must a man work in 
order to earn $130 ? 

ZS. At 3^/ a yard, how maoy yards of cheeseeioth can 
a dealer buy for $116 ? 

26. At 2^/ a skein, how many skeins of cotton most a 
manufacturer sell in order to receive $125-76 ? 

27. At $1.25 a box, how many boxes of fiincy candies 
can a dealer buy for $180 ? 

28. At $125 each, how many borses can a dealer buy for 
$1760? for $1375? 

29. At $5 each, how many rocking-chairs must a factory 
sell in order to receive $3376? 
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30. How mneli will 144 boxes cost at 37^^ each ? 

31. How much will 22 typewriters cost at $62^ each ? 

32. How much will 16 acres of land cost at $87^ an acre ? 

33. How much will 376 mules cost at $125 each ? 

34. If 25 tons of coal cost $187.60, what will be the cost 
of 99 tons ? 

S5. How much will 288 dozen aewing-mooMne needles 
cost at 37^/ a. dozen ? 

36. How much will 250 dozen yards of millinery braid 
cost at 62^^ a dozen ? 

37. There are 44,000 yards in 25 miles. How many yards 
are there in one mile ? 

38. How much will 18 thousand feet of oak flooring cost 
at $126 a thousand feet ? 

39. How many bushels of oats will 81 acres produce, if 
aji average acre produces 33^ bushels ? - 

40. How many bushels of potatoes will 32 acres produce, 
if an average acre produces 126 bushels ? 

41. A tailor paid $210 for some broadcloth at $3.33^ a 
yard. How many yards did he buy ? 

43. A dealer sold some overcoats for $2900, at the rate of 
$33^ apiece. How many overcoats did he sell ? 

43. How much will 16 thousand feet of mixed red and 
white birch flooring cost at $50 a thousand feet ? 

44. A manufacturer sells $1810 worth of silk at $1.25 
a yard. How many yards does he sell ? 

45^^ manufacturer sells $2777.50 worth of velvet at 
$2.{Rt' a yard. How many yards does he sell ? 

46. A farmer owns 250 acres of land covered with a growth 
of white pine which he values at $166 an acre. At what 
amount does he value the property ? 
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Drill Work in Fractional Pabtv 
Multiply : 



1. 0.26 X 488. 
8. 2.6 X 488. - 

3. 26 X 488, 

4. 0.26 X 4.88. 
6. 0.76 X 644. 

6. 7.6 X 644. 

7. 76 X 644. 

8. 0.75 X 6.44. 

9. 0.76 X 2436. 
10. 3674 X 0.06. 
U. 0.26 ; 

12. 0.26 X 6.36. 28. 

13. 0.26 X 0.636. 29. 

14. 704 X S0.26. 30. 
16. 172 X $0.26. 31, 
16. 776 X $0.12J. 32. 



27. 



0.37^ X 424. 
3.71 X 424. 
37i X 424. 

371 X 4.24. 
0.621 X 684. 
6.26 X 684. 
6.21 X 6.84. 
0.621 X 0.684. 
592 X $0,871. 
368 X $0121. 
336 X $0,331, 
297 X $0,331, 

372 X «0.66j. 
492 X »0.66j, 
668 X •0.16f. 
174 X $0.16|, 



Uo. 



Divide: 
49. 486-5-0.26. 
0.121. 



50. 526 

51. 17,216 



L-5. 



53. 528 

54. 232 

55. 232 



!-25. 
h2.6. 
1-126. 



56. 328 -^ 1.26. 

57. 564 + 0.125. 

58. 2r5 + 33i. 
69. 326-i-3.3i. 

60. 290 -h 0.33i. 

61. 428-i-0.66j. 

62. 624 -!- 6.64. 



0.87i X 728. 
0.87J X 7.28 
8.76 X 72.8. 
8.7i X 7.28. 
876 X 728. 
0.66§ X 646. 
6.68 X W6. 
6.6BJ X 646. 
2952 X 0.06. 
248 X 0.05. 
24.8 X 0.6. 
2.48 X 0.6. 
24 X 7.5. 
2.4 X 7.5. 
2.4 X 0.76. 
0.12i X 0.16. 



63. 424 + 6.66|. 

64. 620 + 0.6J. 

65. 390 -J- 0.6. 

66. 4.5 + 0.05. 

67. 288-!- 0.76. 

68. 2.88 -I- 7.6. 

69. 666 -^ 0.75, 
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97. CsncellatJoii. The process of shortening work in divi- 
sion by dividing both divisor and dividend b; the same 
number is called eaneellaiion. 

For example, what is the quotient when 17.8 x 45.39 is 
divided by 0.267 ? 

Multiplying both divisor and dividend by 1000, 2 x ?C 1613 
to make the divisor integral, we have for the divi- ?Jp X ^9r^ 

dend 178 x 4539 (I.e. 10 times 17.8 and 100 times j^gj 

46.39). Canceling, we have 2 x 1513 = 3036. 3 X 99 

EXESCI8S <B 

. 3.9 X 0.84 , 6.5 x 0.42 „ 2.1 x 0.4 



16.6 0.77 0.016 

1.4 X O.V , 4-6 X 6.3 . 0.21 X 0. 



3t ■ 



S. 



0.63 C 8.1 0.126 

2.2 X 2.4 '' 5.6 X 0.3 1.8 x 5.5 

4 X 7.7 ■ 0.63 X 0.8 ' 9.9 x 0.1 ' 

10. The product of 6.3, 1.4, and 5.7 is how many times 
as great as the product of 17.1, 0.06, and 7 ? 

11. The product of 0.2, 0.21, and 7.5 is how many times 
as great a^ the product of 0.14, 0.3, and 1.5 ? 

12. How man; times is the product of 1.6, 0.01, and 1.6 
contained in the product of 0.032, 2.26, and 3 ? 

0.8 X 1.6 X 0.6 0.2 X 3.6 x 1-43 

3.6 X 0.2 X 10 ■ ■ 9.9 X 0.4 x 2.6 ' 

1.2 X 0.39 x 1.4 6.3 X 4.2 x .17 

2.6 X 0.42 X 2 ■ 2.7 x 3.4 x .49 ' 

17. The volume of a box whose interior dimensions are 

2.4 inches, 5 inches, and 1.7 inches, is how many times as 

great as that of one whose interior dimensions are 3 inches, 

1.6 inches, and 0.86 inches? 
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EXSRCISB49 

Dkill Wokk in Dscihaj^ 

1. Wby will there be three decimal places la the product 
of 0.73 multiplied by 0.3 ? of 2.325 multiplied by 7 ? 

EzB. 1-9 illnstrate th% oral work that Hbould be.given frequently. 
WUhout multiplying, state the numier of decimal places 
in each of the following products : 

2. 2.8 X 7.9. 4- 2.007 x 6.09. 6. 1.203 x 2.67. 

3. 1.7 X 1.42. 5, 1.234 x 3.456. 7. 3.421 x 0.713. 

8. Multiply 1.21 by 2; by 3; by 4; by 10; by 100, 

9. Divide 1.05 by 5 ; by 10 ; by 2 ; by 3 ; by 0.1. 

Add the following : , 



4.028 


0.38T 


1.043 


0.2909 


0.396 


0.0426 


0.427 


0.0628 


0.286 


0.0639 


6.091 


0.0703 


472 


0.2064 


0.6 


0.6076 


3.942 


0.0708 


O709 


0.0289 


0.409 


0.5029 


6,273 


0.0079 


6,029 


O0627 


0.108 


0.0403 



1.036 


0.2809 


82.481 


64.036 


0.876 


0.1689 


2.909 


37.029 


18, 


19. 


20. 


21, 


86.431 


102.98 


62.036 


80,289 


28,902 


72.89 


61.976 

Dig, 


79.939 
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DRILL WORK IN DECIMALS 



Add (he following, timing yov/rstlf: 



$1000.00 


«824.63 


$209.09 


»802.36 


289.00 


981.42 


32.78 


608.72 


40.27 


127.69 


46.67 


402.81 


6.36 


842.38 


682.73 


96.43 


42.07 


327.29 


102.93 


87.29 


189.27 


420.63 


41.62 


289.62 



Copy cmd svhiraet, timing yourself: 

26. $640.00 - $298.29. 29. $702.53 - $129.66. 

27. $902.63 - $127.49. JO. $1000.00 - $298.76. 

28. $3476.42 - $1029.29. SI. $2026.30 ~- $1627.92: 

• Multiply the following : 

32. 234.5 by 8.001. 3S. 0.500 by 0.600. 

JS. $683.45 by 0.2. 86. $281.42 by 6.60. 

34. $283.76 by 42.8. 37. $333,334 V 0-3- 

38. At $17.62 a. front foot, what will a piece of land 
of 28.33J feet front cost ? 

19. A tank -when full holds 42.8 gallons of water. How 
much does it contain when 0.37 fall ? 

40. A cei'tain rectangle is 0.78 aa wide as it is long. It is 
4.9 inches long. What is the perimeter ? 

41. A. certain rectangle is 3.42 times as long as it is wide. 
It is 4.8 feet wide. What is the perimeter ? 

42. A city lot is 46.8 feet by 76.3 feet. What is the area 
of the lot ? What is it worth at $1.60 a square foot ? 

43. If the circumference of a circle is 3.1416 times the 
diameter, what is the circumference of a circle the diameter 
of which ifl 42.27 feet? 
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DECIMAL FRACTIONS 



44. At $1.76 each, what wiU 17 books coat? 

45. Find the perimeter of a sqiiare 34.7 feet on a side. 

46. At $76.50 aa acre, what will 26.6 acres of land cost ? 

47. At $0.76 a yard, what will 32.2 yards of silk cost ? 

48. At $126 a front foot, how much will a city lot cost 
having a frontage of 72.3 feet? 

Mvitiply : 

59. 6.81 X 7.92. 

60. 8.35 X 6.423. 

61. 89.1 X 49.3. 

62. 72.9 X 87.09. 

63. 20.5 X 60.7. 

64. 30.2 X 20.2. 

65. 73.7 X 73.7. 

66. 42.3 X 5.37. 

67. 1.5 X 553.35. 



49. 1.4 X 6.64. 

80. 3.6 X 19.72. 

51. 43.2 X 98.6. 

52. 0.823 X 2946. 

53. 48.1 X 32.6. 

54. 26.8 X 80.8. 

55. 60.9 X 90.6. 

56. 4.72 X 6.93. 

57. 2.87 X 5.492. 

58. 16.4 X 17.26. 
Divide: 

79. 17.25 + 500. 

80. 817.6 •!- 700. 

81. 0.7364 + 7000. 86. 

82. 3.248 + 200. 

83. 82.48 + 8000. 



69. 30.5 X 67.2. 

70. 8.26 X 6.37. 

71. 68.7 X 40.5. 

72. 63.6 X 2.889. 

73. 43.7 X 74.1. 

74. 1.6 X 140.64. , 

75. 6.2 X 53.134. 

76. 17.2 X 26.36. 

77. 2.175 X 6.73. 
5.8 X 439.002. 78. 0.273 x 0.625. 



84. $32.48 + 8. 89. 20.720 + 0.28. 

$26.25 + 25. 90. 38.8692 + 5.4. 

$21.42 + 18; 91. 825.468 + 4.2. 

$99.64 + 14. 92. 888.16 + 2.8. 

$82.20 + 12. 93. 1131.264+4.8. 



In the foUowing divisions, carry the quotient to three 
decimal places : 

94. 17.78 + 1.6. 97. 167.8 + 3.7. 100. 19.26 + 3.1. 

95. 423.6 + 0.27. 98. 62.23 + 0.23. 101. 8.348 + 2.68. 

96. 976.34 + 0.126. 99. 483.62 + 42.7. 102. 826.3 + 12.5. 
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CHAPTER VII 
DEHOHINATE nUHBBRS 

98. Denominate Number. A concrete number that ex- 
presses measure is called a denominate nwmher. 

For example, fT and 2 feet 3 mches are denominate numbers, but 
not 5 obairs or 8 rivers. 

99. Compound Number. A denominate number involving 
two or more different units is called a compound number. 

For example, 2 feet 8 inches, or 3 houra 20 minutes. We do not 
usually speak of 32.50 as a, componnd numl>er because it is written 
as an integer and a decimal fraction. If we should write 2\ feet or 
2.25 feet instead of 2 feet 8 inches, we should not be using compound 
numbers. 

Some work in compound numbers fs done In the primary grades, 
and many of the common measures are therefore already known. 

100. Heasures of length. The table of common measores 
of length is as follows r 

12 inches (In.) = 1 fbot (ft.) 
3 fteet = 1 yard (yd.) 
Si yards, or 1^ fiset = 1 rod (rd.) 
830 rods, or 6280 feet = 1 mile (mL) 
A lM«d (4 in.) Is used in measurEng the height of horses ; & fathom 
(6 ft.) and cable length (120 fathoms) in measuring depths of water; 
a Icnot (nautical mile, 1.152 common or statute miles, or 8080.27 ft.) 
in measaring distances at sea. Carpenters and mechanics usually 
write 2- fl" tor 2 ft. 6 in. 

101. Reduction. The process of changing the unit of a 
number without changing the value is called reduction. 

Thus 2 ft. ain. = 30in. = 2.5ft. 
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100 DENOMINATE NUMBERS 

102. Seduction Descending. Reduction from a higher to a 

lower denomination is called reduction descending. ^ ,^ 

For example, irequired to reduce 2 ft. 3 in. to 2 S 



Therefore 24 in. + 8 in. = 27 in. 27 

For conTeuiBDce the actui^ multipUcMions and additiona are 

carried out ea shown at the right. 

In practical life we seldom have reductionB involving more than 
two different units (denominations), and in this ar[tbmetic other 
caseB will not In generaJ be conaideied. 

Therefore, in reduction deaoending, mvUiply the number of 
the highest denomination given, by the nuwier thawing how 
many units of the next lower derumtination are equal to one 
of the higher. To the product add the given number of this 
lower denomination. 

Proceed thus with each successive result until the required 
denomination is reached. 

BXERCIBE50 

Meduce: 

1. 54 ft. 7 in. to inches. 10. 160 rd. to yards. 

2. 72 ft 9 in. to inches. 11. 5 mi. to rods. 
8. 28 yd. to feet ; to inches. 13. 7 mi. to yards. 

4. 6^ yd. to feet; to inches. 18. 22f mi. to rods. 

5. 26 rd. to yards ; to feet. 14. 3.26 mi. to feet. 

6. 320 rd. to yards ; to feet. 15. 0.5 mi. to feet. 

7. 41.8 mi. to miles and feet. 16. 0.6 mi. to feet. 

8. 26.75 mi. to miles and feet. 17. 0.65 mi. to feet. 

9. 126.7 mi. to miles and feet. 18. 0.01 mi. to yaida. 
19. A knot being 1.152 miles, how many miles does a ship 

sail in going 480 knots ? 
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'BEDOCTION A8CENDIH0 101 

103. Redaction AacendiOK. Rednctioa from a lower to a 
higher deDomination is called reduction tuc&ndinff. 

Poi example, required to reduce 104 in. to higher uoitB. 

For practical pnrpoaes the work may be arnuged m shown at the 
left, but tha ezplanation is better understood from the following : 
12)104 (ia.) Since 1 ln.=^ ft., 

STS (ft.) ...8 in l(Hln. = 104xAtt.=8AfL=8ft.8in. 

2 (yd.)---2 ft. 8ft.=8xiyd.=aiyd.=8yd.aft 

Therefore the Ukswer Ib 2 y d. 2 ft. 8 in. 

Therefore, ia reduction ascending, 

Divide the given number of unit* by the number nf units 
required to make one of the next higher denonUnatian. 

Divide thia quotient and each successive quotient in like 
, manner until the required denomination w reached. 

The iaet quotient with the ameral remainders arranged in 
order m the amwer sought. 

51 



Seduce to higher umts: 








1. 96 in. 4. 5 ft 


7. 


11 yd. 


IOl 700 rd. 


2. 100 in. S. 9 ft 


8. 


16 yd. 


U. 960 rd. 


3. 115 io. «. 25 ft. 


8. 


36 yd. 


18. 1280 rd. 



Seduce to feet, or to feet and inches : 

13. 150 in. 15. 360 in. 17. 600 in. 19. 960 ii 

14. 166 in. 16. 400 in. 18. 720 in. 20. 972 ui 

Seduce to yards, or to yards and one lower unit : 

21, 60 ft 23. 500 ft 25. 72 in. 27. 60 in. 

22. 65 ft. 24. 760 ft. 29. 84 in. 28. 6 ft 8 
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DENOMINATE NUMBERS 





EXERCISE 52 






Exprnti as inches 










1. 9 ft 6 in. 


6 


2ft 6in. 


9 


3 yd. 2 in. 


2. 36 ft. 4 in. 


6 


51 ft 


10. 


4 yd. 16 in. 


3. 42 ft 9 in. 


7 


3 ft 8 in. 


11. 


6yd. 22 in. 


4. 28 ft 11 in. 


8 


41 ft 


12. 


8yd. 30 in. 


Express as feet: 










13. 4 yd. 2 ft 


17. 


33iyd. 


21. 


Brd. 


14. 22 yd. 1 ft 


M 


66|yd. 


22. 


61rd. 7ft 


IS. 33 yd. 2 ft 


IS. 


66 yd. 2 ft. 


23. 


3 mi. 720 ft. 


16. 41 yd. 1 ft 


20 


76 yd. 2 ft 


24. 


4mi. 8rd. 


Express as yards 










25. 22 rd. 


27. 


3 mi. 


29. 


2 mi. 67 rd. 


26. 28 rd. 


28 


Imi. lOtd. 


30. 


3.26 mi. 


Express as rods : 










31. Jmi. 


32. 


1.2 mi 


33. 


3.76 mi 



Express as feet, or as feet and inches : 

34. 48 in. 37. 275 in. 40. 635 in. 

35. 480 in. 38. 326 in. 41. 590 in. 

36. 360 in. 39. 460 in. 42. 1250 in. 

Express as yards, or as yards and one lower unit : 

43. 1280 ft. 45. 6280 ft. 47. 425 in. 

44. 7650 ft. 46. 1795 ft. 48. 72 ft. 27 in. 

Express as rods, or as rods and feet : 

49. 66 ft. ^51. 33 yd. 53. 6 yd. 18 in. 

60. 330 ft. 52. 76 ft. 64. 360 yd. 
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SQUARE MEASURE 



108 



1 square inch 
laq. In. 



104. Square. A flat surfece that has four equal sides 
and four equal angles is called a 
egvare. 

If each ^e l£ 1 in. long, the square Is 
1 square Inch ; If each side is 1 ft. long, the 
square is 1 square foot ; if each side is 1 jrd. 
long, the square is 1 square ^ard ; and so on. 

105. Area. The number of square 
units in a surface is called its area. lin. 

For example, if this figure represents a surface 4 yd. long and 2 
yd. wide, the area is 2 x 4 x 1 square yard, 
or 8 square yaids. 

106. Square Measure. The common 
table of square measuie is as follows : 



IM aquaie Inches (sq. in.) i^ 1 square foot (sq. ft.) 
9 square feet = 1 eanare yafd (sq. yd.) 
SOJ square yards = 1 square rod (sq. rd.) 
leo square rods = 1 acre (A.) 

640 ncres = 1 square mile (sq. ml.) 



Reduce to the next lower unita : 

1. 13 sq. ft 4. 43 sq. yd. 7. 6 A. 10. 5 sq. mi. 

2. 2S sq. ft. S. 62 sq. yd. 8. 16 A. 11. 25 sq. mi. 

3. 60 sq: ft 6. 124 sq. rd. 9. 3d A. 12. 150 sq. ml 

13. Beduoe 75 sq. ft. 36 sq. in. to square inches. 

14. Beduce 2 sq. yd. 68 sq. in. to square inches. 
18. Beduce 52 eq. yd. 8 sq. ft. to square feet 

16. Beduce 67,592 sq. in. to higher units. 

17. Beduce 47,916 sq. ft. to higher units, 

18. Beduce 22,471 sq. yd. to higher units. 
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DENOMINATE NUMBEBS 



Express as square 


inches: 




X. 1.2 sq.ft. 


4. isq.yd. 7. 


3 sq. ft. 75 sq. in. 


2. 1.7 sq. ft. 


6. 2.6 Bq. yd. 8. 


2 aq. ft 80 sq. in. 


3. 1| sq.ft. 


6. 0.7aq.yd. 9. 


4 3q. ft. 72 sq. in. 


Express as square feet : 




10. 288Bq.m. 


14. 69sq.yd. 


18. 5 sq. rd. 


11. 720 sq. in. 


16. 8.7 sq. yd. 


19. Ojsq.rd. 


12. 861sq.in. 


16. 42i3q.yd. 


20. 7.25 sq. rd. 


13. 1008 eq. ia. 


17. 0.3J sq. yd. 


21. 130Bq. rd. 


Express as square yards : 




22. 1296 Bq. in. 


36. 60.5sq.td. 


30. lA. 


23. 6480 sq. in. 


27. 12l8q.rd. 


31. 0.5 A.. 


24. 108 sq. ft. 


28. eOHsq.rd. 


32. 0.75 A. 


26. 801 sq. ft 


29. 242sq.rd. 


33. 0.33iA. 


Express as square 


rods: 




34. 272jsq. ft 


38. 121aq.yd. 


42. 7 A. 


35. 1089 sq. ft. 


39. 2428q.yd. 


43. IJA. 


36. 5445 sq. ft. 


40. 605Bq.yd. 


44. 13 A. 


37. 10,890 sq.ft. 


41. 302isq.yd. 


45. 1| A. 


Express as acres : 






46. 480 sq. rd. 


49. 4840 sq. yd. 


62. 7sq. mi. 


47. SOOsq.rd. 


50. 24,200 sq. yd. 


68. 2i8q,mi. 


48. 1120 sq. rd. 


51. 26,620 Bq. yd. 


54. 3.75 sq. mi 


Express as square 


miles: 




55. 1280 A. 


57. 320 A. 


69. 4480 A. 


56. 1920 A. , 


58. 2240 A. 


60. 5760 A. 
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SQUARE MEASUBE 105 

107. MmwiiiiiiiiiiiI of a Rectugle. If this figure i«pi«§ent8 
a rectangle 4 in. long by 2 in. wide, there are evidently 
4 sq. Id. in tlie lower row of squares, and since there are 
2 rowB, there are 2 x 4 Bq. in., or 8 sq. in., in the reetangla. 

If we know tlu area and one dimeiuioii, wa 
m*.; find the other dimeiiBion; foT,since8Bq.Iti. 
= 2x4eq. iii,,tben8Bq. In. + 4Bq, In. = 2, the 
nnmber of units in the other dlmenaioti. 



Express the length and breadth of a nctattgle in the same 
linear unit f the product of these two numbers will express 
the area in square units of the same name as the linear unit. 

The number of square units in a rectangle divided by the 
number of linear units in one dimension gives the ntftnber of 
linear units in the other dimension. 

This meuis that the Dambers are to be considered u abstnicL The 
complete solutions with concrete numbers are given abote. 

Hie eiprflidam 4"x T" means and is iMd 4 Inches 6y 7 incbM. 



Mnd the areas of rtctangtes with these bases and altitudes : 

1. 127 ft., 46 ft «. 6 ft 4 in., 3 ft 

2. 152 in., 36 in. 6. 7 ft 2 in., 6 in. 

3. 226 yd., 82 yd. 7. 3 ft. 6 in., 1 ft. 4 in. 

4. 240 in., 11 ft 8. 9 yd. 2 ft, 3 ft 6 in. 

9. How many square rods in a rectangular field 32 rd. 
long and 16 rd. wide ? 

10. How many acres in a rectai^ular field 126 rd. long 
and 38 id. wide? 

il. A rectangular city lot is 129^ ft. long and 25 ft 9 in. 
wide. Find the nnmber of square feet in the lot. 

IS. A reotangnlai Cold containing 4.0S A. is 36 td. long. 
How wide is it ? 
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106 DENOMINATE NUMBERS 

108. TrUngle. A plane figure bounded by three straight 
lines is called a triangle. 

The perpendicular distance from the Tcrtez to the line of the base 
is called 4he aHibide or height of the trisngle. 

109. ParaUelogram. A plane figure bounded bj two pairs 

of parallel lines is called & parallelogram. 

The baae at a. parallelogram is the side on which It rests. The al- 
titaie is the perpendicular distance from the opposite side to the base. 
The opposite parallel sides of a parallelogram are equal. 

If we cut off the triangle T and place it at X, the par- 
allelogram will be changed to a rectangle of the same base 
and the same altitude. ^^^s 

Therefore, the area of a parallel- ^^m 
ogram is equal to the product of the ^& 
base and altitude. 

For example, if the base of a parallelt^ram is 3 ft. 8 in. 
and the altitude is 3 ft., what is the area ? 
3x 3f sq. ft. =11 sq. ft. 

If the area of a parallelogram ia 15 sq. ft. and the base 
is 5 ft., required the altitude. 

16 sq. ft, + 5 sq. ft. = 3, the number of feet of altitude (|10T), 

BZERCISB 56 

Mnd the areas of parallelograms with the following 
bases and altitudes : 

1. 157 ft., 96 ft. 3. 148 rd., 100 rd. 

2. 32^ ft., 15J ft. 4. 27 ft 6 in., 3 ft. 4 in. 
Fivd the altitudes of parallelograms with ike folloiovng 

areas and bases : 

5. 972 sq. ft., 36 ft. . 7. 1728 sq. ft, 18 yd. 

6. 1170 sq. ft., 46 ft. 8. 40 A., 100 rd. 
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110. HMmTement of h Triangle. We see that this triangle 
may be out into two parts, each of which is half of some 
rectangle, and that therefore the whole tri- 
angle is half of a rectangle of the same base 
and altitode. 



i 



Whatever the shape ol the triangle. It may, In a efml- 
lar way, be ahown to be half of a piirallelogTam of the 
Bame base and altitude, and therefore (J 109) equal to 
half of a rectangle of the aame base and altitude. 

Therefore, the area of a triangle equals half the product of 
the mimbera repreieniing the base and altiiude. 



67 



Find the arf-a8 of triangles 


with the follovring bases an 


altitudes : 




1. 47 ft, 28 ft 


6. 3 yd. 18 in., 2 ft 


«. 76 ft, 26 ft 


7. 7 ft 2 in., 3 ft. 1 in. 


8. ;82i ft, 35 ft 


8. 8 ft 6 in., 4 ft. 8 in. 


4.k60rd., 26rd. 


S. 12 ft 9 in., 7 ft. 6 in. 


5/ 6 ft 9 in., 27 in. 


10. 4 yd. 27 in., 2 ft 4 in 



Hnd the altitudes of triangles with the foUotoing areas 
hases: 

. 92 sq. ft, 23 ft 1». 694 sq. ft, 64 ft _~ 

|. 480 sq. ft., 48 ft 14. 1063 aq. in., 39 in. 

. At $5.50 a square foot, what is the jalue of a trian- 
p city lot with base 82 ft *nd altitude 46 ft. 6 in. ? 
llfi. What is the area of a triangle with sides all equal, 
kse perimeter is 18 in. and altitude 6.19 in. ? 

. A triangular gable to a house has a base 30 ft and an 
ude 10 ft. 6 in. Find the area of the gable. 
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108 DENOMINATE NUMBERS 

18. What is the altitude of a triangle with area 3^ sq. in. 
and base | in. ? 

19. What is the altitude of a triangle irith area. 7^ sq. in. 
and base 3^ in. ? 

20. What is the base of a triangle with area 4^g sq. ft. 
and altitude 2} ft. ? 

21. The gable of a house is a triangle with baae 321 ^^■ 
and altitude 9J ft. What is the area of the gable ? 

22. In laying out a triangular flower bed the sides are all 
made equal. The perimeter is found to be 33 ft, and the 
altitude 9.fi ft. What is the area ? 

23. The four faces of a church spire are triangles, each 
with base 24 ft. and altitude 63 ft How many square feet 
in each triangle ? in the whole surface of the spire ? 

24. A man buys a 54-acre lot that is a parallelogram in 
shape. The frontage along the road is 144 rd. What is the 
distance to the rear line ? , 

25. For the panels of a staircase 20 marble slaras are 
needed. They are parallelograms, each with base 1 fA 6 in. 
and altitude 4 ft. 3 in. What is the total area of all the sKibs? 

26. A marble floor is made o{ 976 equilateral triangles, 
each with base 10 in. and altitude 8.6 in. What is the Wea 
of the floor space in square inches, making no allowancelfoi 
cement ? 1 

27. A comer lot, where two streets meet at oblique an Jles, 
is a parallelogram in shape. Its length along one stre^ is 
63i ft., and the shortest distance from that front to the S :de 
parallel to it is 98^ ft What is the area ? ' 

28. A triangle, a square, a rectangle, and a parallelogr un 
all have the same base and the same altitude. The side o( 
the square is 4^ in. What is the area of the square ? of he 
triangle ? of the rectangle ? of the parallelogram " 



rallelogram ? y 
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SQUARE MEASURE /'' 108 

111. PUstering, Painting, and CBlcyining. The auit of 
plastering, painting, and calcimining/is usually the square 
yard, A common business rule fo^ estimating such work 
is as follows; 

From the total area of the teall or eeilin^ deduct half the 
, area of the doort, wmdowa, and other openingi, and arprCM 
the result to the nearest square yard. 

It would not be fajr to deduct the full area of the openings becanae 
some allowance ahonld be made for the difflcoltf of pluteriug or 
painting around them. 

The role vailee In difierent placet, ud an exact agreement In 
adTance is neceasary when work 1« to be done. In Home places it ib 
the cnstotn to deduct even the foil area of the openings, while In otheta 
a certain nombei of aquan feet is allowed. 

Technical roles of thla nature need not be memorized. They sboiild 
be referred to when neccMary. TeacheM will find it helpful to use 
local rules in mattera of this kind. 

In giving dimenatons, architects and contraoton write &nt the 
length, then the width, and then the height 

At 21^ a square yard, find the cost of plastering a room 
18' X 16' X 10', if the room has a baseboard 10 in. high, two 
doors 7' 4" x 4', and three windows 6' 6" x 4'. 



= ea8^eq.tt. 

= 888 aq. ft. 

= 9nj sq.ft. 
Height of doors above baseboard = 7' 4"— 10"= a* 6" 
Aieaof2door8 7=2x4x6^ Bq.ft.= SSsq.ft. 
Area of 3 windows = 3x4x6Jflq.fo. = _78sq. ft. 
Total area of openings = ISO sq. ft. 

Halt area of openinga = 66 sq. ft. 

Area to be paid for = 84S} sq. ft. 

- 04^sq.yd. 
At 21^ a square yard, 94 aq. yd. will cost 04 x 21^ = $10.71. 



Perimeter of room 


= Sx 


(18- + 16') = 




= 10- 


- 10" = 9i' 


Total waU area 


=^ 


X 68 aq. ft. 


Area of ceiling 


= 18: 


X 16 aq. ft. 


Total area 
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Find the number of square yards to he covered «n 
having the following dimensions : 

1. 17'xl5'. 4. WxW. 7. 26'x20'. 10. 32'x29'. ', 

2. 18'xl6'. 6. 17'xl6'. 8. 32'x25'. 11. 34'x26'. ' 

3. 15'xl3'. 6. 20'xl9'. 9. 36'x28'. 12. 37'x26'. 

If the coat of plastering is ZZp -per square yard,find the 
cost of plastering ceilings having the followiTig dimensions : 

13. 16' X 15'. 16. 20'xl8'. 19. 16' X 16'. 22. IT'xW. 

14. 20' X 15'. 17. 18' X 16'. 20. 16' x 13'. 23. 22' x 20'. 

15. 19' X 15'. 18. 18' X 14'. 21. 17' x 13'. 24. 25' x 22'. 

Allowing Ij^ per square yard for labor and j^ per 

square yard for material, find the cost of calcimining ceil- 
ings having the follovnng dimensions : 

28. 13' X 12'. 28. 16'xl2'. 31. 20' x 17'. 34. 36'x30'. 

26. 14'xl2'. 29. 19'xl6'. 32. 25'x21'. 35. 40'x36', 

27. 15'xl4'. 30. 21'xl7'. 33. 30'x25'. 36. 60' x 40'. 

37. How much will it cost at 33^^ per square yard to 
plaster a room whose walls and ceiling have an area of 
117 sq. yd., and have openings amounting to 9iq. yd.? 

38. X Toom is IS' x 14' x 9', and has a baseboard 12 in. 
high, two doora 7' x 3' 6", and two windows 6' x3'. How 
mu'"*' will it cost to plaster the room at 30^ per square yaid? 

39. A room is 22' x 16' x 10', and has a baseboard 10 in. 
high, three doors 7' 6" x 4', and four windows 6' 6" x 4'. 
How much will it cost to plastei the room at 25^ per 
square yard? 
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112. CarpetilV Rooms. Carpet is usually either 27 in. or 
1 yd. wide, and ia estimating the amount needed for a room, 

allowance must be made for matching the pattern. 

In allowing lor the waste in matchiag the pattern, it is not neces- 
aarj to allow for loss on Uie first atrip, since the other strips sre cat 
to nuttch that one. In the lollowing examples, unless otherwise 
directed, the strips are to run lengthwise of the room. 

For example, how much will it cost to carpet a room 
13}' X 16', the strips to run lengthwise, and the carpet being 
plain color, 27 in. wide, and worth 90/ a yard '! 

13^ ft. =4J yd., the width. 
and 16 ft. = G^ yd., the length. 

4} Td. -<- } jd. = 6, the number ol alrlps. 
e X &! yd. = 32 jd. 
32 X eo^ = 92B.80. 

^ 



Find the number of if ards of plain carpet £7 in. vnde that 
will be required for rooms of (he following dim.enaions: 

1. 24 ft., 16 ft. 4. 15 ft., 12 ft. 7. 26 ft., 18 ft 

2. 20 ft., 15 ft. 6. 17 ft, 12 ft. 8. 26 ft., 18 ft. 

3. 22 ft., 18 ft. 6. 19 ft., 15 ft. 9. 32 ft., 21 ft. 

10. What will it cost to carpet a room 19 ft 8 in. long 
and 16 ft. wide with plain carpet 27 in. wide, at 75/ a yard ? 

11. A floor 16 ft wide is to be covered with 27-iiich car- 
pet, the strips running lengthwise. How many strips will 
be needed, and how much of the width of one strip will be 
lost by turning under ? 

12. What will it cost to cover a floor 18 ft 6 in. long and 
14 ft. 9 in. wide with carpet 1 yd. wide, worth $0,86 a yard, 
if the strips run lengthwise and \ yd. ia allowed on every 
strip except the first fur matching the pattern t 
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113. RecUnKular Solid. A solid that is bounded by six 
rectangles ie called a rectangular solid. 

The fdx rectaogles are called the 
faces of the solid, and their ^des 
form the edges of the solid. 

A rectangulu' solid has length, 
breadth, and tbicknese, and these 
are called the three dimensiona at 
the solid. 

114. Cube. A rectangular solid all of whose faces are 
squares fs called a cube. 

115. Volume. The number of cubic units a body contains 
is called its volume. 

If this figure represents a rectangular solid 5 in. long, 
3 in, wide, and 7 in. high, it is evident that in the column 

of cubes shown there are 7 cu. in. It is 

also evident that on the base we can place 
3x6 Buch columns. Hence the volume 
is 3 X 5 X 7 cu. in,, or 105 eu. in. Hence, 
if the dimensions are all expressed in the 

The volume of a rectangular solid equals 
the product of its three dimensions. 

We read 2 ft. x S ft, x 4 ft. " two feet by three feet by tour 
feet," and this la a proper method of expressing dimensions, but 
not of expressing multiplication. The mulUplier always should be 
an abstract number, as in 3 x 5 >; 7 cu. in. 

116. Cubic Measure. The common table of cubic measure 
is as follows : 

1728 cubic IncheB {en. In.) = 1 cubic foot (en. ft.) 
27 cable fSet = 1 cubic yard (cm. yd.) 
128 cubic fbet = 1 cord (cd.) 
A cubic yard of earth Is considered a load. 



J.I.. 



^ 
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Reduce to the next lower units : 

1. 2 cu. ft. 4. 126 cu. ft 7. 25 ca. yd. 10. 25 cd. 

2. 2B cu. ft. 5. 33^ cu. ft. 8. 36 cu. yd. 11. 125 cd. 

3. 76 cu. ft. 6. 66f cu. ft. 9. 125 cu. yd. 12. 600 cd. 
Beduee to higher unita : 

IS. 3456 cu. in. 18. 2467 cu. ft. 17. 2000 cu. in. 

14. 8640 cu. in. 16. 4900 cu. a 18. 4260 cu. in. 

19. Seduce 25 cu. ft 66 cu. in. to cubic inches. 

20. Reduce 16 cu. yd- 10^ cu. ft to cubic feet. 

21. Eeduc« 1290 ca ft. to corda ; to cubic yards. 

Pmd the volumes of rectangular solitis having the /al- 
lowing dimeTisions : 

22. 17", 19", 32". ' 28. 124 ft., 6 ft, 1 ft. 9 in. 
SS. 16", 22", 27". 29. 135 ft., 5 ft., 2 ft. 2 in. 
2^ 16", 16", 34". 30. 275 ft., 4 ft., 1 ft. 10 in. 

25. 17", 19", 29". 31. 2 ft. 6 in,, 3 ft., 4 ft 8 in. 

26. 16', 29', 12'. 32. 6 ft. 2 in., 2 ft., 3 ft. 9 in. 

27. 127', 6', li'. 33. 4 ft. 3 in., 7 ft., 6 ft 2 in. 

34. In the schoo] is an aquarium 16 iu. long, SJ- in. wide, 
and 9J- in. deep. How many cubic inches does it contain ? 

35. A cellar 24 ft. by 39 ft. by 6 ft is to be excavated. 
How much will it cost at 40? a load (cubic yard) ? 

36. A cellar 23^ ft by 32^ ft. by 6^ ft is to be excavated. 
How much will it coat at 37^/ a load ? 

37. The front of a school building is 40 ft. long, 30J- ft 
high, and Ij- ft. thick. It is built of brick. Making no allow- 
ance for openings, how many cubic feet of masonry does it 
contain ? 
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3B. What is the Tolume of a cube 16 in. on an edge ? 

39. How maay cubic feet of air aie tli^e in a schoolToom 
28 ft. long, 20 ft wide, and 14 ft. high ? 

40. What ie the total area of the six faces of a rectangu- 
lar solid 8 in. by 7 in. by 5 m. ? 

41. What is the total area of the six faces of a reotangu- 
""lar solid 3 ft. 6 in. by 2 ft 4 in. by 1 ft 9 in. ? 



42. These children are measuring an excavation, and find 
it to be 6 ft. 2 in. wide, 8 ft. 4 in. long, and 4 ft 3 in. deep. 
Assuming it to be practically rectangular, hoT many cubio 
feet of earth have been removed ? 

43. What is the weight of the water in an aquarium 
1 ft. 4 in. long and 1 ft. wide, the water being 9 in. deep, if 
a cubic foot of water weighs 62^ lb. ? 

44. What 13 the weight of a block of marble 4 ft. 6 in. 
long, 2 ft. wide, and 1 ft 4 in. thick, marble being 2.7 times 
as heavy as water, and a cubic foot of water weighing 62^ lb. ? 

45. A lectangular solid ia 4 ft 6 in. long and 2 ft. 8 in. 
wide, and the volume is 72 cu. ft. What is the height ? 

46. A rectangular solid is 6 ft. 4 in. long and S ft 9 in. 
wide, and the volume is 285 cu. ft. What is the height ? 

47. A rectangular solid is 2 ft 6 in. high and the volume 
is 240 cu. in. What is the area of the base ? 
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117. CApadty of Bins. In finding the capacity of bins we 
seek either the number of cubic feet or tbe number of bushels. 
A bushel (bu.) contaiQS;'2150.42) cu. in,, or approximately 
A\u. ft., and 1 cu. ft. eontaiaa approximately | of a bushel. 

Therefore, to find the approximate capacity, in btuheU, of 
a bin, multiply j bu. by the numher of cubic feet in the bin. 

For example, how many bushels in a bin 10' x 8' x 5' ? 
lOxSx 6x Jba. = 820bQ. 

To find the approximate space, in cubic feet, required for 
a given rmmher of bushels of grain, multiply j of a eviicfont 
by the number of bushels. 

For example, how many cubic feet will be required for 
1000 bu. ? jQQo ^ I gu £t.;= 1260 cu. ft. 



MTid the nv/mher of bushels in bins of the following 
dimensions : 

1. 12' X 6' X 6'. 4. 16' X 10' X 6'. 7. 12^' x 6' x 4'. 

2. 12' X 7' X 6'. 8. 18' x 10' x 8'. 8. ISj' x 8j' x 6'. 

3. 15' X 9' X 6'. 6. 18' X 12' x T. 9. 16|' x 9j' x 5^'. , 
Mnd the nwmber of cubic feet in bins of the following 

capacities : 

10. 600 bu. 14. 1625 bu. 18. 7600 bu. 22. 37,600 bu. 

11. 850 bu. 15. 1860 bu. 19. 16,000 bu. 23. 66,960 bu. 
18. 975 bu. 16. 3200 bu. 20. 22,320 bu. 24. 59,200 bu. 
13. 1500 bu. 17. 5600 bu. 21. 28,000 bu. 25. 32,975 bu. 

26. At 95/ a bushel, how much is the wheat worth that 
fills a bin 10' X 9' X 4'? 

27. At $1.02 a bushel, how much is the wheat worth that 
fills a bin 30' x 20' x 10' ? 
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AUovnng 36 cu.ft. to a ton of hard coal, find the nvm- , 
her of tons that can be placed in bins of the following 
dimejisiona : 

28. 10' X 7' X 6'. 31. 9 ft. 6 in. X 6 ft. X 5 ft 

29. 12' X 10' X 7'. 32. 8 ft. 4 in. X 7 ft. X 6 ft 

30. 13' X 7' X 6'. 33. 10 ft 6 in. x 6 ft x 6 ft. 

Allowing 4B cu.ft. to a ton of soft coal, find the num- 
ber of tons that can be placed in bins of the following 
dimensions : 

34. 10' X 9' X 7'. 37. 8 ft. 4 in. X 7 ft x 6 a 

35. 12' X 8' X 6'. 38. 9 ft. 2 in. x 8 ft. x 6 ft. 

36. 14' X 7' X 5'. 39. 7 ft. 3 in. x STft. x 4 ft, 

40. Taking a bushel as Ij cu. ft, and a ton of hard coal 
aa measuring 36 cu. ft., how much should a bushel of hard 
coal weigh ? 

41. Taking a ton of soft coal as measuring 42 cu. ft., how 
much should a bushel of soft coal weigh ? 

"^ 42. How many loads in a rectangular cut for a mill flume 
800 ft long, 15 ft wide, and 10 ft. deep ? 

43. How many Ioa<k of sand in a gravel train of 24 cars, 
each car being 16' 6" x 6' 8", and the sand being 2' deep ? 

44. How many loads will be removed in preparing the 
ground for macadamizing a street 1500' long, 40' wide, and 
2V deep ? 

45. What is the value of the bricks in a pile 60 ft long, 
25 ft wide, and 9 ft high, ea«h brick being 8 in. by 4 in. by 
2 in., at $9 a thousand ? 

46. Allowing 231 cu. in. to the gallon, how many gallons 
in a watering trough that is 6 ft long and 16 in. wide, the 

Ifepth being 0.76 of the width ? 
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118. Ciicomference of « (Hrde. If we measure around and 
across any circular object, we shall find that the cireumter- 
ence is about 3| tiiQes the diameter. ^euin/ervn, 

It is shown in geometry that 3.1416 
is more neaxly correct than S^. 

It 1b HoiGcient for moet ordinary ptir- 
poses to use 8} instead of 8.141S. 

Thu8,It thedlamet«rof awheel is 7ft., 
theciTCuin(ereiiceiHS^xTrt.,or22rt. If 
we naa the multiplier 3.1416, the result is 
8.1416x7 ft., or 21.0912 It. 

We need to consider the circle in find- 
ing the capacity of ciatema. Little or no explanation should be required 
of the pupil in connection with §§ 118-120. 




EXERCISB 62 

Using 3f, find the circumference, given the diameter : 

1. 106 ft. 3. 25.9 ft. 6. 0.364 in. 7. 4970 in. 

2. 18.9 ft 4. 2.^ ft. 6. 4270 in. 8. 51.10 in. 
Using 3f, find the drcum/eretice, given the radiva : 

9. 63 in. 11. 98 in. 13. 61.6 in. 15. 86,4 ft. 

10. 77 in. 12. 210 in. U. 68.6 in. 16. 8.82 ft. 
Using 3J.416, find the circumferenj:e, given the diameter : 
17. 27 ft 19. 32 yd. 21. 0.62 ft. 23. 2.26 ft. 
IS. 43 ft. 20. 4.7 yd. 22. 0.76 ft. 24. 1.27 in. 
Using S.1416, find the eireumference, given the radius : 

25. 27 in. 27. 61 in. 29. 1.9 yd. 31. 0.48 ft. 

26. 38 in. 28. 4.8 ft. 30. 2.7 yd. 32. 0.62 ft. 
Using S.1416, find the diameter, given the circumference : 
33. 62.832 ft 34. 346.676 in. 35. 602.666 in. 
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119. Area of a Circle. If we know the circumference and 
the radius of a circle, we eau find the area. 

The area of a cinsle equals half the product of the numbers 
r^resenting the circumference and radius. 

It is necessary to give this rule at tbla time, on account ot its oae 
in finding the capacity of cisterns. Teachers who wish to give aome 
proof of it may refer to page 370. 

For example, if the radius is 2 In. and the circumference is 
12.0064 in., the area is ] of 2 x 12.5664 sq. In., or 12.5664 sq. in. 

120. Area in Terms of RAdioa. We can also find the area 
of a circle if^e know merely the radius. 

The area of a drcle equals nearly 3.1416 times the square 
of the radius. 

Tbe Mfuare of a number Is thb product of the number multiplied 
by itself. 

For example, if the radius is T in., the area is 8^ x T x 7 sq. in., 
or 154 sq. in. 

Instead of 8.1416 we may use 3^, which ^ves the area somewliat 
less exactly. 

A praof of this rule is given on page 370, where it will he better 
understood by the pupil. 

In Exercise 83, use 8.1416 instead of 8f . 

EXERCISE 63 

1. Find the area of the circle with radius 1 in. and circiim- 
ferenee 6.2832 in. 

2. Find the area of the circle with radius 3 in. and circum- 
ference 18.8496 in. 

3. Find the area of the circle with radius SJ in. and cir- 
cumference 16.708 in. 

4. Find the area of the circle with diameter 8 in. and 
circumference 26.1328 in. 

6. Find the ai'ea of the circle of which the radius is 8 in. 
6. Find the area of the circle of which the radius is 6.6 in. 
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Find the areas 0/ circles with the following radii and 
drewmfereTuxs: 

7. 5 in., 31.416 in. XI. 5^ in., 34,5576 in. 

8. -44 in., 28.2744 in. 18. 10 in., 62.832 in. 
9! 4 in., 26.1328 in. 13. 20 in., 126.664 in. 

10. 3i in., 21.9912 in. 14. 30 in., 188.496 in. 

Mnd the areas of circles with the following radii : 

15. 1 in. 18. 6 in. 21. J in. 24. J in. 27. 2J in. 

16. 4 in. 19. 10 in. 22. ^ in. 2fi. | in. 28. 3^ in. 

17. 3 in. 20. 20 in. 23. 0.1 in. 26. | in. - 29. 2.3 in. 
/ 30. What is the circnmference of a water pipe that is 

4 in. in diameter ? 

31. What IB the area of a cross section of a water pipe 
that is 3 in. in diameter ? 

32. A water pipe ia 4 in. in external diameter. If the 
iron is ^ in. thick, what is the internal circumference ? 

33. A school globe is 16 in. in diameter. How long is the 
equator on the globe ? 

34. The equator on a echool globe is 62.832 in. What is 
the radius of the globe ? 

SS. What is the circumference of the largest circle that 
can be drawn in a square 10 ft. on a side ? 

36. What is the area inclosed between the circle and the 
sides of the square in Ex. 36 ? 

87. What is the diameter of a circular plot of ground of 
which the circumference is 691.152 ft. ? What is the area ? 

38. A pipe is 3.75 in. in external diameter. If the iron is 
^ in. thick, what is the area of an internal cross section ? 

39. A pipe has an internal diameter of 3.6 in. The iron ia 
i in. thick. What is the area of an external cross section ? 
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121. Cylinder. A solid formed by the revolution of a 
rectangle about one of its sides is called a cylinder. 

The two circlae that are thua formed are called the ^^S 

baaea, and the curved surface is called the lateral surface _^^|_ 

of the c7ltnder. ~H^^r 

The distance between the two bases is called the aiti- ^^^^ 
tude of the cylinder. 

122. Volume of a Cylinder. We can think of 1 on. in. on 

each square inch of the base. Therefore, if the base ooa- . 
tains 4 sq. in., and if the cylinder is 1 in. high, the volnme 
will be 4 X 1 cu. in., oi 4 cu. in., and if the cylinder is 6 in. 
high, the volume will be 6 x 4 cu. in., or 20 ou. in. 

Therefore, to find the volume of a cylinder, 

Multiply the number of evHc units comtponding to tkn 
number of square units of the base, by the number of units 
of altitude. 

That ia, if the base has G sq. In., and the altitude is 12 in., the vol- 
ume is 12 X Ocu. in., or 108 cu. in. 

If the base has a diameter of 2 in., and the altitude Is 5 in., then 
the area of the base is 3.1416 x 1 sq. [u. (§ 120), and the volume ia 
6 X 3.H16 X 1 cu. in., or 15.708 cu. in. 

123. Lateral Area of a Cylinder. We may think of the sur- 
face of a cylinder as unrolled, like a paper reaching once 
around a pencil. In this case it would unfold into a rec- 
tangle, one side of which would be the circumference of the 
base and the other the altitude. 

Therefore, to find the lateral area of a cylinder, 
Multiply the number of units in the drcumforenee by the 

number of units in the altitude. 

For example, If the olrcumfennise is 6 in. and the altitude 4 In., 

the number of square units of lateral area ia 4 x 6, or 21. We m^ 

express the work thua : 

4 X 6 sq. in. = 21 sq. in. 
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Find fh« volumes of ci/Unders whose altitudes and areas 
of base are as follows: 

1. 13 in., 27 sq. in. 4. 3 ft. 7 in., 8^ sq. in. 

2. 17 in., 36 sq. in. 5. 4 ft. 6 in., 7i sq. in. 

3. 3S io., 125 Bq. in. 6. 8 ft 7 in., 4 sq. ft 24 sq. in. 

Find the altitudes of cylinders -whose volumes and areas 
of base are as follows : 

7. 20 OL ft 324 cu. in., 8 aq. ft. 72 sq. in. 

8. 190 cu. ft 1306 cu. in., 30 sq. ft 75 sq. in. 

Find the areas of base of cylinders whose volumes and 
altitudes are as follows : 

9. 324 cu. ft, 18 ft 11. 28 cu. ft 288 cu. in., 2 ft. 2 in. 
10. 323 cu, ft, 17 ft U. 81 cu. ft 576 cu. in., 5 ft. 4 in. 

Mnd the volumes of cylinders whose altitudes and radii 
of base are as follows : 

la. 27 in., 4 in. 15. 32 in., 8 in. 17. 2 ft 6 in., 2 in. 
14- 26 in., 6 in. 16. 36 in., 9 in. 18. 3 ft 4 in., 1 ft 
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124. Capadtj of dstenu. The foUowitig meaaniements 
ate used in computing the capacity of cisterns : 
1 gal. = 281 cu. in. 
1 en. ft. = 7.48 + gaL = nearly TJ gaL 
811 gal. = 1 bbl. = nearlj 4} co. ft. 
In Exercise 86 use 7^ gal. for 1 en. ft., 4} en. ft. for 1 bbf., and S^ 
aa the multiplier in cases requiring the area ot base, given the diameter. 
Find the Dumber of gallons of water in a cylindrical 
tank 40 ft. in diameter, the water being 36 ft. deep. 

Radios of ban = } of 40 ft. = 20 ft. 

Area of base = Sf x 20 x 20 sq. ft, (S 130). 

Volume = 86 X 3^ X 20 X 20 CO. fL (S 122) 

= 86 X 3| X 20 X 20 X 7i gaL 

=880,000 gaL 

EXERCISE 65 
Mnd the number of gallons in these rectangular tanks : 

1. 4' X 2' X 1'. 8. 6' X li' X i'. 6. 12^' X 12j' x 6'. 

2. 6' X 2' X 1'. 4. 6' X 2^' X 1'. 6. IBj' x 12i' x 6^'. 
Mnd the number of iarrels in the following tanks : 

7. 12' X 11' x 9'. 8. 15'xl4'x8'. 9. 15i'xl2i'x5i'. 

.FHnd the ivwmher of gallons in' cylindrical tanks ^ the 
following diameter and depth of water respeetivelj/ : 

10. 6', 10*. 12. 16', 14'. 14. 481', ^^'■ 

11. IB', 12'. 13. 36', 40'. 16. 483', ^^i'- 

Mnd the number of gallons of water in wells of the foU 
lowiiig diameter and depth of water respectively : 

16. 3 ft., 8 ft 18. 4 ft., 8 ft 20. 3J ft., 5J ft 

17. 3 ft, 6 ft 19. 3i ft., 6 ft. 21. 3J ft, 8} ft 
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125. Brick Work utd Stone Wwk. The nnmbet of bricks 
required for walls is estimated by tbe thousand, and 22 
bricks of ordinary size laid in mortar are allowed to each 
cubic foot of wall. 

A brick of ordinary Btze to 2" x i" x 8", Mid Ita volume fa therefore 
64 cu. in., oT ^ cu. ft. Allowing for moruir, however, it la reckoned 
as ^ en. ft, tis stated. 

Stone work is reckoned by ■flie cubic foot or cubic yard, 
and sometimes by the perch. 

A perch is 16^' x 1]' X 1', and therefore eqnals 24f cu. tc. FracU- 
eaJlj, however, It la taien as 26 cu. ft.,* although thia variM. 

Id estimating the labor for brick and stone work, masons measure 
the outside ot tba walls, thus reckoning tbe comers twice. This to con- 
Bidsrad fair because of the extra trouble in laying a comer. Openings 
axe generall; not considered, although aometimes an allowance for 
half of 4he openings la made, the g^ u to tbe mason being offset by the 
extra labor in building around thep. ' 

In estimating the material they will need, however, masons con- 
(dder the comers and openings. The oustom varies in these matters. 

For example, find the number of bricks required for a 
wall 42' X 26' and 1 ft. thick. 

42 X 25 X I X 22 bricks - 2S,100 brloks. 

How many cnblc feet should be allowed in estimating the 
labor on a cellar wall 40' x 30', 6' high, and 2' thick ? 

Perimeter of cellar, oulaide the wall, fa 2 x (40 + 30) ft., or 140 ft. 
Therefore tbe number fa 6 x 2 x 110 cu. ft., or 1680 cu. ft. 



Mnd the number of cubic feet in walls of these dimen- 
ions: 

1. 62 ft., 4 ft., 1 ft 4. 75 ft, 6 ft, 2 ft 

2. 78 ft., 6 ft., 1 ft 6 in. 6. 82 ft, 6 ft, 2 ft 2 in. 
a. 4d ft, 6 ft., 1 ft 8 in. 6. 96 ft, 6 ft 6 in., 2 ft 
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Fmd the number of eutnc ya/rdt m walls havmg these 
dimentions : 

7. 4 rd., 6 ft, 15 in. 9. 4 rd., B ft, 18 in. 

8. 120 ft, 2 yd., 1 ft 10. 150 ft., 6 ft., 1 ft 6 in. 
11. At $8 a thousand, what will the bricks cost foe a 

wall 120 ft long, 5 ft. high, and 1 ft thick ? 



IS. These children meaaare this hoase Eind find it to be 
80 ft by 20 ft. They learn that the brick walb are to be 
20 ft-high and 1 ft. thick, and the openings are to amount 
to 250 Gu. ft. How many bricka will be required ? How 
much will they' cost at $8.25 a thousand? 

IS. How many cubic feet of stone in the cellar walls of a 
house i2''x 25', if the walls we 18" thick and 6' high? 
How many perches of 25 eu. ft, each ? What will it cost at 
$9 a perch ? 

14. How many bncka w^ll be required for the walls of a 
flat-roofed house 42*k 36*^21'', if the walls are 1 ft. thick 
and if 400 cu. ft is deducted for doors and windows ? How 
much will they cost at $8.30 a thousand ? 

15. How many bricks will be required for the walls of a 
flat-roofed building 100' x 60' x 23', if the walla are IJ ft 
thick, and if 800 cu. ft. ig deducted for doora and windows ? 
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136. Weltebt. The common weight ueed in the United 
States is called avoirdupois weight. 
The table ia as follows : 

16 onnces (ox.) = 1 pound (lb.) 
2000 poundH = 1 ton (T.) 
A barrel of flour weigha 100 lb. (Memorize.) 

100 lb. is eometimes called a hunAreAmeight (cwt.). The ton of 1000 
lb. it BomeUmes called the iHwti ton, there being an old ton ot 2240 lb., 
known as the long ton, which ii (ued in the ctutomtiouae and in some 
wholesale transactions in mining products. There is also the lotig htm- 
dreimeigM, of 112 lb., but it Is rarely nsed except In English trade. A 
ton of loose hay fills about 6 x 8 »( 8 cu, ft., or 613 QU. ft., of apace, 
but this varies greatly with the condition of the hay. A keg of nails, 
a cental of com, or a quintal of Heh weighs 100 lb, A barrel of salt 
weighs 2B0 lb., and a barrel of pork or of beef, SCO lb. A cuk of 
}Ime weighs 340 lb. A cubio foot of water weigh* SSI lb. 

The laws of the several states specify the weight of a 
bushel of various produets. In New York the following 
ai« tbo etandarda : 

Barley 461b. Oats 831b. 

Buckwheat 48 " Potatoes 60 " 

Com (shelled) 56 " Wheat 60 " 

These weights should be memorized. 

A carat weight, used In weighing diamonds, is commonly taken in 
the United States as 3.2 grains. The word carol, meaning ,^, is used 
also in speaking of the purity of gold. Hence IS carats fine means 
\\ pure gold and -f^ alloy. 

E 67 



1. Express 19,000 lb. as tons. 
S. Express 255 T. aa pounds. 



8. What is the wei 

4. What is the wei 

5. What is the 

6. What is the 

7. What is the wei 



ight of 25 barrels of salt ? 
ight of 260 bu. of barley ':* 
ight of 750 bu. of wheat ? 
ight of 1250 bu. of oats ? 
ight of 1676 bu. of potatoes ^ 
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8. What do 100 bii. of buckwheat weigh? What do 
276 bu- weigh ? 

9. What do 100 bu. of barley weigh? What do 26 bu. 
weigh? What do 2500 bu. weigh ? 

10. What do 100 bu. of shelled corn weigh? What do 
26 bu. weigh ? What do 2600 bu. weigh ? 

11. What do 25 bu. of oats weigh? What do 2S0 bu. 
weigh ? What do 2500 bu. weigh 7 

12. How many tons to 1000 bu. of wheat ? of oats ? 

13. How many bushels of potatoes to the ton ? 

14. How many bushels of oats to the ton ? 

15. The weight of a bushel of shelled coin is what part of 
the weight of a bushel of wheat ? of a bushel of potatoes ? . 

16. Barley is what fraction heavier than oats ? Oats are 
what fraction lighter than barley ? 

"' 17, What fraction more does 1 bu. of shelled com weigh 
than 1 bu, of barley ? than 1 bu. of buckwheat ? 

18. Buckwheat is what fraction heavier than oats ? Oats 
are what fraction lighter than buckwheat ? 

19. Potatoes are what fraction heavier than shelled com ? 
Barley is what fraction lighter than shelled corn ? 

20. Barley is what fraction lighter than wheat ? Oats are 
what fraction lighter than wheat ? 

21. At $14.50 a ton how much will 26 tons of hay cost ? 

22. At $16.75 a ton how much will 62.5 tons of hay cost? 

23. At $15.80 a ton how much will 48} tons of hay cost ? 

24. If 9i tons of hay cost S139.65, what is the price 
per ton? 

25. Taking the weight of 1 cu. ft. of water as 62^ lb., what 
is the weight of 6 cu. ft. of water ? of 70 cu. ft. ? 
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31. 28i- T. 
35. 10,000 lb. 



26. In this load of hay there are 2160 lb. Express this 
as tons and a common fraction, 

27. If there were 1850 lb. in the load, what decimal of a 
ton would there be ? 

Reduce to the next lower units : 

28. 16 lb. 29. 2J lb. 30. 16 T. 
Meduce to higher units : 
32. 176 oz. 33. 200 oz. 34. 32,000 
Reduce to ounces : 

36. 29| lb. 37. 56f lb. 38. 54^^ lb. 39. 27 lb. 5 oz. 
Reduce to pownds : 
40. 27 T. 41. 2.7 T. 42. 144 oz. 43. 3 T. 700 lb. 

44. What is the weight of the water in an aquarium 1 ft 
6 in. long and 1 ft. 4 in. wide, the water being 9j in. deep, if 
a eubic foot of water weighs 62^ lb.? 

45. What is the weight of a block of atone 3 ft, 4 in. 
long, 3 ft. 1 in. wide, and 1 ft. 2 in. thick, the stone being 2.7 
times as heavy as water ? 
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46. What is the weight of ^ eu. ft. of water ? of 0.1 cu. ft. ? 
of 0.8 cu. ft. ? 

47. What part of 1 cu. ft. of water weighs 12^ lb. ? 25 lb. ? 
601b.? 31ilb.? 

48. Silver is about ten times as heavy aa water. About 
how much does 1 cu. ft. of silver weigh? 3 cu, ft.? 

49. Howmuchdoe8864cu.in.ofwatetweigh? 432cu.in.? 
216cu.in.? 

50. Water is half as heavy as sulphur. How much does 
1 cu. ft. of sulphur weigh ? 

51. The weight of cork is fy of the weight of an equal 
volume of water. How much does 1 eu. ft. of cork weigh ? 

52. A. cettain quality of gold iB 19.3 times as heavy as 
water. How inuch does 1 eu. ft. weigh ? 

53. If silver is lOJ times as heavy as water, how much is 
1 cu, ft of silver worth at 50^ an ounce ? 

H. If good milk is 0.03 heavier than water, what is the 
weight of a can of such milk containing 1 cu. ft., the can 
itself weighing 5 lb. 10 oz.? 

55. Ice is 0.92 as heavy as water. I wish 100 lb. of ice 
to fill my refrigerator. If the iceman sends me 2 cu. ft., he 
sends me how many pounds too much ? 

56. A man building a house wishes to put a tank for water 
in his attic. The tank is to be 5 ft. long, 4 ft. wide, and is to 
allow for 3i ft, depth of water.' Allowing 600 lb. for the 
weight of the tank, how much will it weigh when full ? 

57. A tree sparrow eats I oz. of weed seed a day. Allow- 
ing 10 birds to 1 sq. mi., and supposing them to average 200 
days a year in the state of New York, which has an area of 
49,170 sq. mi., how many tons of weed seed are consumed 
a year by these birds alone ? 
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127. Dry Measure. The common table of dry measure is 
as follows : 

2 plnU <pt.) = 1 quart (qt.) 
8 quarts = 1 peck (pk.) 
4 pecks = 1 bushel (bu ■) 

A bushel, as we have lesimed, contains 2160.42 cu. in., or about 
1} ca. ft. A dry quart contains 67.2 cu. in., while the liquid quart 
cont^ns onlj' 67.75 cu. in. In measuring grain, seeds, and small fruits 
the measure must be eaen full. In measuring apples, potatoes, and 
other large articles the measure must be heaping full. 

The various states prescribe the weight of certain farm products 
per bushel. Some of these weights have been given on page 126. 



Reduce to the next lower units : 

1. 37 qt. 5. 16^ qt 9. 48 pk. 13. 47 bu. 

2. 49 qt. 6. 37^ qt. 10. 69 pk. 14. 66^ bu. 

3. 99 qt. 7. 87i qt. 11. 67^ pk. 15. 92| bu. 

4. 2S6 qt. 8. 248i qt. 12. 268| pk. 16. 427^ bu. 
Reduce to higher waits : 

17. 72 pt. 20. 64 qt 23. 96 pk. 26. 156 pt. 

18. 76 pt. 21. 60 qt. 24. 89 pk. 27. 156 qt. 

19. 98 pt. 22. 98 qt. 25. 75 pk. 28. 156 pk. 

D,g,t,.?<l I,, Google 



130 DENOMINATE NUMBEBS 

Reduce to pints : 

29. 72 qt. 32. 49 pk. 35. 2 bu. 38. 2 pk. 3 qt 

30. 85i qt. 33. 63| pk. 36. 35 bu. 39. 5 pk. 7 qt 

31. 681 qt- «■ 76J pk. 37. SSJ bu. 40. 2 bu. 1 pk. 

Seduce to quarts : 

11. 38 pk. 43. 69| pk. 49. 7fi bu. 4T. 2 bu. 3 pk. 

42. 48^ pk. 44. 78} pk. 46. 87} bu. 48. 9 bu. 1 pk. 

Seduce to pecks : 

49. 72 bu. 50. 891 *»»• 51- 1** <!*■ 92, 676 pL 

Seduce to bushels : 

63. 336 pk. 55. 772 pk. 57. 362 qt. 69. 1984 pt 

54. 616 pk. 56. 966 pk. 58. 1962 qt. 60. 6336 pt. 

61. A bushel contains 2160.42 cu. in. How many bugbela 
of wheat can be put in a bin containing 646,126 cu. in. ? 

62. Allowing 1^ cu. ft. to a bushel, how many bushels of 
wheat can be put in a bin containing 900 cu. ft ? 

63. If a bushel of wheat weighs 60 lb., what will be the 
weight of the wheat in Ex. 62 ? 

64. A dry quart contains 67.2 cu. in. How many quarts 
in a measure containing 336 cu. in. ? 

65. If a bushel of oats weighs 32 lb., what will be the 
weight of the oats required to fill a bin that contains 
875 cu. ft., allowing Ij cu. ft. to a bushel? 

66. There are 231 cu. in. in a gallon and 637.6 cu. in. in 
a peek. From these measures verify the nmnber of cubic 
inches in a liquid quatt and in a diy quart as given in 
S 127 below the table. 
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128. Uqnid Measure. The common table of liquid meas- 
ure is as follows : 

4 glllB <gi.) = 1 pint (pt.) 
2 pints = 1 quart (qt.) 
4 quarts = t gftllon (gal-) 
These measures also are in common use ; 

81} gallons = 1 barrel (bbl.) 
63 gallons = 1 hogshead (hhd.) 
Casks holding from 28 gal. t« 4S gal. are called barrels, and casks 
holding from 5i gal. to 03 gal. are called hogsheads. Whenever barrels 
or hogsheads are used as meamrta, a barrel means SH gallons, and a 
hogsheikd means 63 gallons. A barrel contains about 4^ cu. ft. A gal- 
lon of water weighs about S.3 lb,, and contains 231 cu. in. 

BXERCII^ 69 
Seduce to the next lower units : 

1. 27 pt. 3. 69 qt. 5. 89 gal. 7. 64^ gal. 

2. 46 pt. 4. 87 qt. 6. 68 gal. 8. 621 ^t. 
Seduce to higher units : 

9. 96 gi. 11. 35 gi. 13. 300 qt. 15. 92j qt. 

10. 96 pt. 12. 85 pt. 14. 475 pt. 16. 75^ pt. 

Jteduce to pints : 

17. 396 gi. 18. 892 gi. 19. 126^ qt. 20. 79^ gal. 
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Seduce to quarts : 

21. 792 gi. M. 298 pt. 23. 926| gal. 24. 72 gal. 3 qt 
The follcnring examples review liquid measures aod other measures 
already studied. 

Meduce to the next lomf units : 

25.641b. 27. 9|lht^.29. 96T. 31. 48| T. 

26. 6i cu. ft. 28. 7^ Bq. ft. 30. 6J sq. rd. 32. 2J A. 

Beduce to Mgher units : 

33. 628 oz. 35. 375 oz. 37. 35,000 oz. 39. 12,500 lb. 

34. 624 oz. 36. 450 oz. 38. 32,176 oz. 40. 75,550 lb. 



41. I lb. 43. 72| lb. 45. 96g lb. 47. 1 T. 200 lb. 

42. ^, lb. 44. 29^ lb. 46. 29,75 lb. 48. 9 lb. 13 oz. 

Beduce to pounds : 

49. 42| T. 51. 3.6 T. 53. 432 oz. 55. 2 T. 800 lb. 

50. 66J T. 52. 3.3J T. 54. 4832 oz. 56. 5 T. 660 lb. 

57. How many pounds in 26^ long tona ? 

58. How many pounds in 1760 hundredweight ? 

59. How many more pounds in 86 long hundredweight 
than in 86 common hundredweight ? 

60. Allowing 1\ gal. to a cubic foot, and taking the weight 
of a cubic foot of water as 62^ lb., what is the weight of 
the water needed to fill a tank containing 76,000 gal.? 

61. Taking the weight of a cubic foot of water as 62^ lb., 
and ice as being 0.92 as heavy as water, should we buy a 
piece of ice of 50 lb., or one piece of 50 lb. and another of 
26 lb., in order to fill approximately an ice chamber that is 
12 in. by 12 in. by 18 in. ? 
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6S. Taking the weight of 1 gal. of water as 8.3 lb., what 
is the wer^(t^.^5 gal. of water ? of 48 gal.? 

63. How much does \ gal. of water weigh ? 1 pt. of water ? 
3 qt. of water ? 2.6 gal. of water ? 

64. If a 3-galloii pail weighs 3 lb., how much will it weigh 
when full of water? when half full ? when 0.75 fiill ? 

65. How much does 125 gal. of water weigh? 356 gal.? 
46.8 gal.? 1600 gal.? 

fie. How much does 1 bbl. (of 31 J gal.) of water weigh? 

67. Milk being 0.03 heavier than water, how much does it 
weigh to the gallon ? the quart ? the-pint ? 

68. Alcohol being 0.79 as heavy as water, how much does 
it weigh per gallon ? per barrel of 31^ gal.? I 

69. Petroleum being 0.7 as heavy aa water,\how much 
does it weigh per gallon ? per barrel of 31J gal. 5^, 

70. Copper being 8.96 times as heavy as watet. and a 
cubic foot of water weighing 62J lb., how much does leu. ft. 
of copper weigh? also 281 cu. in.? v, 

71. Turpentine being 0.01 lighter than water, how much 
does it weigh per gallon? per barrel of 31 J gal.? 

72. A tank 8 ft. long, 6 ft. wide, and i ft. deep contains 
how many cubic feet ? how many cubic laches ? how many 
gallons? ""^— 

73. A tank 8 ft, long, 6.5 ft. wide, and 3 ft. deep contains 
how many cubic feet ? how many cubic inches ? how many 
gallons ? 

74. A tank 7 ft long by 6f ft. wide is filled with water to 
the depth of 3 ft. How many gallons of water in it ? 

79. The water of the I>ead Sea is so salty that it h 1^ 
times as heavy as fresh water. How much does 1 gal, of 
Dead Sea water weigh ? 



D,g,t,.?<i I,, Google 



184 DENOMINATE NUMBERS 

129. Equivalent Measnres. In cooking, the following 
equivalents are often used: 

4 teaspoona = 1 tableepooa, often writtea it = 1 T ; 
16 tablespoons = 1 cap, often written 16 T = 1 C ; 

2 cupe = 1 pint, often written 2 C = 1 pt. 



1. Given the number of cups of anything, how do you 
find the equivalent number of pints ? 

2. Given a certain fraction of a cup of anything, how do 
you find the equivalent number of tablespoons ? 

3. Given the number of pints of anything, how do you 
find the equivalent number of cups ? 

4. Given the number of tablespoons of anything, how 
do you find the equivalent number of cups ? 

5. Given the number of teaspoons of anything, how do 
you find the equivalent number of tablespoons ? 

6. Given a certain fraction of a tablespoon, how do you 
find the equivalent number of teaspoons ? 

7. Given a recipe, how do you make a certain fractional 
part of it? 

8. Given a recipe, how do you double it or make any 
given number of times the amount ? 

; 9. How many cups will you allow to 2 pt ? to 4 pt. ? 

10. How many cups will you allow to IJ pt,? to 1 qt.? 
to 1^ qt.? tolj qt? 

11. How many tablespoons will you allow to } of a cup ? 
to Ij cups ? to IJ cups ? to 1| cups ? 

12. How many teaspoons will you allow to ^ of a cup? 
to I of a cup ? to 4 tablespoons ? to 8 tablespoons ? to J 
of a tablespoon ? 
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130. Engllsb Honey. The folloiriiig is the table of English 
money: 

4 fttrtliliigi= 1 penny (d.) 
12 pence = 1 shilling (s. or /) 
20 shllllji|:a = 1 ponnd or sovereign (£) 
The Jtorin ia 2 shillings and the crown Is 6 shOllngs. The half crown 
is therefore 2 shillings 6 pence, commonly called "two and six." 

The value of the pound in our money is $4,866 + ; of the shilling, 
21.3^ + ; of the penny, about 2f. We Qomnionly think of the pound 
as about S6, and the shilling as about 26f. 

We write 2 pounds 1 shillings 8 penc« tfans ; ^ 4s. 8d. II is cus- 
tomary to write 3 shillings 8 pence thus : 2/6. 



! 71 

Express as pence : 



1. £1. 


4 


£128. 


7 


£1 2s. 6d. 


2. £2. 


5. 


£198. 


8 


£3 9s. Sd. 


3. 6s. 


6. 


£2 16s. 


9 


£4 12s. 4Jd. 


Express as shillings : 








10. «2. 


13. 


£1108. 


16. 


48<1. 


11. en. 


14. 


£3 IBs. 


17. 


9ed. 


18. S7 


15. 


£6 198. 


18. 


240d. 


Express as pounds 










19. 60a. 


22. 


240d. 


25. 


700s. 


20. 140s. 


23. 


480d. 


26. 


720d. 


81. 4808. 


24. 


1200d. 


27. 


ISOOs. 



Taking $4.87 to the pound, express as dollars : 
28. £48. 29. £75. 30. £475. 

' Taking $4&7 to the pound, express as pounds : 
31. $24.35. 32. $34.09. 33. $535.70. 
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131. Pnncb Koney. The French table of money ia aa 
follows : 

too centimes (o.) ^ 1 fMnc (fir.) = ^0 JOS 

We usually think of the franc as about 20f, and the 5-franc piece 
as about SI. This syst«m is used in several other countries besides 
France. In Italy, for example, 100 centeglml s 1 lira, the lira having 
the same value aa the franc. 

133. 0«nAu Honey. Tha German table of money is as 
follows : 

100 pftnnis* (pf.) = 1 mark (M.) = •O.aSS 

We usually thinfe of i pf. aa If, and I M. as about 2bf. 



Mxprets as frarics aiui decimals : 

I. 8fiO 0. 2. 375 c. 8. 480 c. 4. 1260 c 

Express as marks and decimals : 

5. 400 pf. 6. 176 pf. 7. 1600 pf. 8. 9276 pt 

9. What part of a frano is 75 centimes ? 

10. What paxt of a mark is 75 pfennigs ? 

11. Taking the franc as 19.3/, this is what part of our 
quarter? 

12. At the same rate, the 5-franc piece is what part of 
' our dollar ? 

13. Taking the mark as 23.8/, this is what part of our 
quarter? 

14. At the same rate, 4 marks is what part of our dollar ? 

15. Find i of 76 francs 40 centimes. (This may be written 
76.40 francs.) 

16. Find 0.0« of 25 marks 50 pfennigs. {This may be 
written 26.60 marks.) 
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133. Time Heasure. The table of time is as follows: 
60 seconds (sec.) = 1 minute (mln.) 
60 mluutea = 1 hour (hr.) 
24 hours = t dAy (da.) 

7 days = 1 iveek (nk.) 
885 days = 1 comiDOn year (yr.) 
80S days = 1 leap year 



52 weeks Ju a Tear. The 

mths, ore : 



7. July 

S. Augaat (Aag.) . . 

9. September (Sept.) 

10. October (Oct.) . . 

11. November (Nov.) . 
13. December (Dec.) . 



1. JanudTT (Jan.) .... SI 

2. February (Feb.) 28 or 29 

3. March (Mar.) .... 31 

4. April (Apr.) 80 

5. May 31 

6. June 30 

The unmber of days In each month may be easily remBmbered by 

oonunitUng to memory the following lines : 

"Thirty days hath September, 
April, June, and NoTember; 
All the Teat have iblrty-ooe, 
Except the Hcond n<»ith alona, 
Which has but twenty-eight, in line, 
Till leap year gives it twenty-nine," 
We nsnally write 15 minates after 10 in the forenoon thus ; 10 hr. 
15 min. A.M., lO.lS A.M., or 10 IG x.U. W« tlsaally write 30 minutes 
I>Bfore81ntiMafMrooanthu5:2hr. 40iiiin. p.m., 2.40 p.m., or 2 40 p.u. 
A year is the time in which the earth peTforms one revolution in 
its orbit around the son, aud consists of SS5 da. G br. 48 min. 46 sec, ; 
that i*, nearly 36fi^ days. As there are 366 days In a common year, 
ft common year Mks nearly ^ of a day of being a aolar year, and this 
defect is made up by reckoning for some years (leap years) 369 days. 
The leap years are the yeare whose dates are exactly divisible by 4 ; 
except in tbe case of complete hundreds, and these are leap years if 
exactly dtfietUe by 400. Ttioe, 1000 and 1904 were leap yean ; 1800, 
leOO, and 1911 were not; 1028 and lUlO will be. 
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7. 62 wi. 


10. 8jt. 


8. 26 wk. 


11. 16 ji. 


9. 46) wk. 


12. 32 yi. 


17. 132 i»o. 


19. 26 yt. 


18. 182gda. 


20. 366 da. 



Beduce to the next lower units : 

1. SeOniin. 4. 16 da. 

2. 18 hr. 5. 36 da, 

3. 36 hr. 6. 48^ da. 

Seduce to higher units : 

13. 360 sec. 15. 604 hr. 

14. 720 min. 16. 168 hr. 

21. How many days from March S to June 6 ? 

22. How many days from June 10 to November 10? 

23. Allowing 365^ da. to the year, how many days in half 
a century ? 

24. Allowing 365^ da. to the year, how many years in 
182,62S da. ? 

25. Name the leap yeara in the following: 1926, 1926, 
1927, 1928, 1929, 1930, 1940, 1960, 1960, 1972, 1982, 2000. 

26. January 1, 1914, being Thursday, on what day of the 
week does January 1, 1916, fall ? 

27. Reduce 16 hr. 32 min. 17 see. to seconds- 

28. Reduce 2 da. 7 hr. 29 min. to minutes. 

— 29. Reduce 8 wk. 6 da. 2 hr. 3 min. to minutes. 

30. How many days will the month of February, 1948, 
contain ? How many hours ? 

^ 31. A lunar month (the time from one new moon to the 
next one) contains 2,651,443 seconds. Express a lunar 
month in units of higher denominations. 

32. A man received $2.76 a day every week day during 
March, in a year when that month had five Sundays. How 
much did he receive during the month ? 
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33. If it takes 45 min. to bake potatoes and } as long to 
boil them, how many minutes does it take to boil them ? 

31. If 9 min, for each pound is allowed for roasting beef, 
how long will it take to roast a piece weighing 7^ lb.? 

35. If 12 min. for each pound is allowed for roasting 
mutton, how long will it take for a piece weighing 6f lb.? 

36. If 20 min. for each pound is allowed for roasting veal, 
how long will it take to roast a piece weighing 8| lb,? 

37. If bread rises from 7 p.m. to 7 A.m. at the first rising, 
and 1 hr. at the second rising, how long does it take for 
both risings? 

f 38, If it takes bread 55 min. to bake and it takes rolls 
"^ 25 min. to bake, rolls will bake in what fraction of the time 
required for bread ? 

39. If quick-process bread is set for its first rising at 

\/ 8 A.M. and rises 3| hr., and if 16 min. is allowed for getting 

it ready for the second rising, and it then rises 1 hr. 5 min. 

and is baked for 50 min., at what time will it be finished ? 

It. When should a chicken, which needs 1 hr. 30 min. for 
roasting, be put into the oven to be ready to serve at 6 p.m. ? 

41. At what time should peas begin to boil, if they should 
boil 20 min. and be served at 6.50 p.m. ? 

42. If we allow 16 min. for each pound in roasting a 
chicken, how much time should we allow for a chicken 
weighing 5| lb. ? 

. 43. If a class in cooking meets from 1.30 to 2.40 p.m., and 
^ is to make a cake that must bake 40 min., when must the 
cake be ready for the oven in order to be done 10 min. 
before the close of the class period ? 

44. How many minutes from 9.45 a.m. to 11.25 a.m. ? 
to noon ? to 1.15 p.m. ? 
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134. Heuming Aru. The cii> 
cumference of every circle is di- 
vided into 360 equal parts called 
degrees. 

Conesponding to every arc, like AB 
in the figure, is an angle at 
AOB, Therefore to every degree on tlie 
drcumferencB (arc iegrte) there is a 
degree at the center {angle degree), and 
an ftTC has as man; degrees as its angle. 

135. Right Angle and Peipendlculat. The angle at the 
center of a circle corresponding to one fourth of a circum- 
fereQCQ is called a right angle, aad the tvo lines that form 
a right angle are said to be perpeTidiculaT to each other. 

ThUB angle A OB is a right angle, and OB is perpendionlar to OA, 
A right angle, therefore, contains } of 300 degrees, or 90 degreee. 

An angle less tban a right angle ts called an acute angle, and one 
greater tban a right angle Is called an obtuM atigU. 

136. Angle Heasure and Arc Measure. The following are 
the tables of circular measure : 

Angle Measure 



a(">t=lininDte(') 
60 mlDUtes = 1 degree (") 
S60 degrees = 4 right angles 



60 seconds (") =^ 1 niinute(') 
60 mlnutca c= 1 depee (°) 
360 degreee = 1 circumference 
That is, angle measures and axe measures are practically the as 
A degree of the circumference of the earth at the equator c( 
60 geographical miles, or 09. 16 statute miles. 

Hie teacher should explain the relation of this table to the stndy 
of the latitude and longitude of places represented on the map. 
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EXERCISK 74 

Saipress as seconds : 
L 17'. 4. r. 7. 3° 5'. 10. 9^6' 2". 13. 90'. 
2. 32'. 5. 3'. 8. 4'8'. 11. 1C»10'30". 14. 46'. 
S. 48'. 6. 27'. 9. 8° 6' 8" 12. 18° 20' 35". 16. 30' 30' 30". 

Express as miv/ates : 

16. 480". 19. 900". 22. iT. 25. 9° 9'. 28. 27" 66'. 

17. 660". 20. 360" 23. 36°. 26. 10°10'. 29. 48°60'. 

18. 420". 21. 240". 24. 46'. 27. 36-30'. 30. 59' 20'. 
Express as degrees : 

31. 4800". 33. 1800". 38. 2700'. 87. 60,400". 

32. 3600". 34. 9600". 36. 6400'. 38. 108,000". 

39. How many duress in ^ of a oinainferencQ? Draw a 
iumference and divide it approximately into sixths. 

40. How many degrees in {^ of a oirotunfeience ? in ^ of 
a circumference ? Draw the figures. 

41. There are 360° in the equator. How many minutes ? 

42. There are 90° from the north pole to the equator. 
How many minutes are there ? How many seconds ? 

43. The circumference of a sailor's compass is divided 
into thirty-two equal parts. How many degrees are there 
in each part? 

44. How many degrees in | of the circumference of the 
earth ? in g>[[ of the cireumferenoe ? 

45. There are 231° ^^o™ "^^ north pole to the arctic 
circle. How many minutes ? 

46. There are 23J° from the equator to the Tropic of 
Cancer. How many degrees from the arctic ciixile to the 
Tropic of Cancer? 



fl 
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137. HiscellaneouBHeasures. The following tables are used. 
Numbers Paper 

12 untto = 1 dozen (dos.) 24 sheets = 1 qulm 

12 dozen = 1 grosi (gro.) 20 quires — 1 ream 

12 gross = 1 great gross 2 reams = 1 bundle 

20 units = 1 score 6 bundlu — 1 bale 

The great gross and score are becoming obsolete. For 
in counting, 500 sheets are now commonly called & ream. 



1. How many sheets in 24 quires ? 

2. How many pens in 18 doz. ? in 9 gro.? in 35 gi'o.? 

3. How many dozen in -J gro.? in 2§- gro.? in 5f gro,? 

4. What will a gross of padlocks cost at $5.25 a dozen ? 

5. How many years old is a man who is 4 score ? one 
who is 3 score ? one who is 4 score years and 10 ? 

6. How many sheets of fine writing paper in 2 qnires ? 
in 35 quires ? in 76 quires ? 

7. If paper costs 16/ a quire, how much will 14 quires 
cost ? How many sheets will there be ? 

8. At 20^ a quire, how much will 7 quires of paper, with 
$1 worth of envelopes, cost ? 

9. What will 9 gro. of tablets cost at 26/ a dozen ? 

10. At $7.20 a gross, what will 12 lamp chimneys cost ? 

11. In 7 doz. reams of 500 sheets each, how many more 
sheets than in 7 doz. reams of 480 sheets each ? 

12. At 12^/ a quire, how much will 9^ quires of paper 
cost ? 6^ quires ? a dozen quires ? 

13. At 24/ a quire for paper, and 1/ each for envelopes, 
find the cost for paper, envelopes, and postage for sending 
8 letters of one sheet each to some place in this country. 
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WOOD MEASURE 143 

138. Wood HSMUie. Wood is sold by the cord. The 
standard cord is a. pile 8 ft. long, i ft. -wide, aad 4 ft. high, 
and therefaie contains 12S cu. ft. 

The cord varies, often being considered to be a pile 8 ft. long and 
i ft. bigb, tbe price then varying wltb Che length of the atick. 

For example, how many cords of wood in a pile 24 ft. 
long, 4 ft. wide, and 6 ft high '! 
3 3 

Here we have ^ >(i •< 9 (;d_ - 41 od. 

8 V J V J ' 



^nd the numier of cords of vxiod in piles 4 ft. vjide, 
whose length and height are as follows : 

1. 10 ft., 4 ft 4. 16 ft., 5 ft. 7. 24 ft., 4 ft. 

2. 12 ft., 6 ft 5. 18 ft., 4 ft. 8. 26 ft., SJ ft. 

3. 16 ft, 6 ft. e. 20 ft., 6 ft 9. 32 ft, 5 ft. 8 in. 

10. How much are 7J cd. of wood worth at $2.60 a cord ? 

11. How much are 16| cd. of wood worth at $2.25 a cord ? 

12. If wood is worth $2.40 a cord, how many cords can 
be bought for $42.60 ? 

13. What is the cost of a pile of wood 22 ft. long and 
6 ft. high, when wood of that length is selling for $3.60 a 
cord ? (Take the cord as a pile 8 ft. long and 4 ft high.) 

14. What is the cost of a pile of wood 36 ft long and 6 ft 
high, when wood of that length is selling for $3.76 a cord ? 

15. A pile of wood 32 ft. long and 6 ft. high sells for $24. 
What ia the price of wood of that length per cord ? 

16. When wood of a certain length ia worth $3.80 a cord, 
a pile 4 ft high sella for $11.40. How long is the pile ? 
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17. Xhese children are standing by a cord of wood. It is 
8 ft. long and the wood is cut in 4-foot lengths. Haw high 
is the pile ? 

18. How many cubic feet are there in 3J cords ? 

19. A pile of 4rioot wood is 4 rd. long and 6 ft. high. 
HoTP many cords does it contain ? 

20. A pile of 4r-foot wood ia 75 ft. long and 7 ft. high. 
How many cords does it contain ? 

21. How much ia a pile of 4^foot wood 60 ft. long and 

6 ft. high worth at $3.75 a cord 7 

22. How much ia a pile of 4-foot wood 7fi ft. long and 

7 ft, high woith at $4 a cord ? 

23. A pile of wood S ft. long and 4 ft. high is usually 
called a cord, the price varying with the length of the wood. 
How many cords in a pile 28 ft. long and 6 ft. high ? 

24. A pile of wood is 50 ft. long and S ft. high. How 
many cords does it contain ? 

25. How much is a pile of wood 30 ft. long and 5 ft. high 
worth at 83,50 a cord ? 
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139. Addition of Compoand NumberB. The general ptinei- 

plea for adding compound numbers are the same as thoae 
foT adding integers. 

The only difference arises from the fact that in integeis 
t«n units of each order always make one unit of the next 
higher, while in compound numbers the number of units of 
a lower denomination required to make one unit of the nest 
higher varies with the denomination we are using. 

Bequired to add 2 hr. 38 min. 42 sec, 3 hr. 25 min. 86 sec., 
and 6 hr. 17 min. 68 sec 

The sum of the seconds is 136 sec., or 2 min. 16 sec. We write 
the 10 Bee. under the seconds, and sdd the 2 min . to the minutes. Tbe 
hr. min. •«!. sum of the minutes ia 82 min., or 1 hr. 22 min, Wrlt- 

2 Vi 4.2 '"^ ^^ ^ min., we add the 1 hr. to the hours. Tbe 

3 25 36 ^"^ °^ ^^ hours ia 11 hr. Hence the result iB 11 hr. 
5 17 68 22 min. 16 sec. 

Tz — ^ — j^ In practical life to-day we rarely have to add num- 
bers of more than two denominations, and hence the 
esfimplea given in this book are in general of not more than two 



1. A girl made two aprona. For one she nsed 1 yd. 9 in. of 
cloth and for the other 27 in. How much did she use in all ? 

Add the following : 



18 2 36 9 10 4 17 6J 

24 8 15 3 25 11 18 10 

6. If a boy weighs 73 lb. 12 oz. and his sister weighs 69 lb. 
12 oz., bow much do they weigh together ? 

7. Tbe class in cooking had one piece of meat weighing 
1 lb. 14 oz. and another weighing 2 lb. 9 oz. What was the 
total weight ? 
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Add the following : 



rd. 


ft. 


mi. 


rd. 


78 


44 


26 


300 


26 


12 


23 


20 



37 280 
42 50 



41 25 60 9 30 10 41 3 
41 11 10 4 20 8 16 8 



30 ^ 
40 10 



3 23 
11 3 
9 10 



12 8 

39. 29. 30. 31. 

ft. In. eq. ft. m], in, cu. ft. cu. Lii. lb. OK. 

29 11 39 47 37 692 482 15 

16 8 46 83 49 876 621 12 

37 6 92 64 89 981 637 8 

16 4 33 2 75 100 216 8 



irk. d&. 


bu. pk. 


bu. pk. 


2 6 


44 2 


62 3^ 


3 5 


17 3 


18 3J 


2 4 


16 2 


12 2 


26. 


26. 


27. 


iq. ft. sq. In. 


cu.ft. eu.in. 


lb. ox. 


96 36 


87 921 


147 7 


72 87 


94 436 


962 12 


81 92 


76 997 


321 8 
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29 2 


48 3 


33 9 . 


2 


62 


46 


43 2 


73 1 


83 6 




48 


32 


51 3 


49 2 


30 


«_ 


16 


9 


40. 


41. 


42. 




43. 




qt. pt. 


pk, qt. 


irk. <U 


tr. 


mln. 


iW. 


17 1 


19 3 


12 4 


17 


23 


32 


36 1 


17 6 


32 5 


23 


16 


48 


49 1 


23 4 


16 6 


4 


7 


16 


27 


19 7 


10 5 


16 


19 


49 


36 1 


13 5 


13 3 


43 


6 


33 



44. Add 16° 27' 32", 37' 48' 16", 48'" 29' 36", 28° 13' 23". 

45. Add 2 A. 40 sq. rd., 3 A. 80 sq. rd., 4 A. 30 aq. rd., 
10 aq. rd. . 

46. Add 6 sq. rd. 6 sq. yd., 7 eq. rd. 20^ sq. yd., 6 sq. rd. 
4 8q. yd. 

47. Add 9 cu. yd. 18 cu. ft., 7 ou. yd. 12 ca. ft., 24 cu. ft. 
920 cu. in., 808 cu. in. 

48. Add 21 lb., 4 lb. 4 oz., 3| lb., 5 lb. 8 oz., 6 lb. 9 oz., 
6J lb., 21 lb., 8 oz. 
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140. Subtraction of Componnd Numbera. The general princi- 
ples for subtracting compound numbers are the same as those 
for subtracting integers, except as explained in addition, 
hr miD Hc ^"^ example, from 22 hr. 16 min. 27 sec. 

22 16 27 required to subtract 14 hr. 25 min. 40 Bee. 
14 25 40 Since we canDot subtract 40 sec. from 27 sec., we 

If — en 7y take 1 min. (60 sec.) of tlie 16 min. Then 60 sec. + 
2TBeG. = 878ec., andSTsec. -4l>Bec. = 4TBeG. Since 
we cannot subtract 25 min. from 16 min., we take 1 lir. (80 min.) of 
the22hr. TbenQ0min.+15mln.=75min., and T6u)[ii.— 25min.= 50 
min. Then21hr.-14br.=ThT. The difference is 7 hr. 60 min. 47 sec. 

EXERCISE 78 

1. Theclassmadealampscreen. £aGhiringwa8lft6|in. 
high and 9| in. wide. It was how much higher than wide ? 

2. A girl tried some bluings in laundry work, using 2 gal. 
1 qt. in one experiment and 2 qt. in another. How much more 
did she use in the first experiment than in the second ? 

3. If one boy is 5 ft. 1 in. in height and another is 4 ft. 
10 in. in height, how much taller is the first boy ? 

iSuib-aet : 



_9 6 17 6 26 7 16 300 

8. A lady buys 7i yd. of cloth and uses 27 in. How much 
has she left? 

9, A field is 42 rd. 8 ft. long and 24 rd. 12 ft. wide. The 
length of the field is how much more than the width? 

10. A man starte out to travel 3^ mi. After he has gone 
200 rd. how much farther has he to go ? 
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SUBTEACTION 



rt. ft. rd. tc Id. ft. 

6 6^ e ^ 26 H 



18 9i 



31. 


32. 


33. 


«,.ft, «,.ln. 


hr. min. 


CO. ft. CO. In. 


78 92 


19 40 


250 67 


29 106 


12 26 


176 998 


SS. 


36. 


37. 


-j.ft. H.lo. 


A. «j.rd. 


ea.tt, ou.tn. 


69 76.25 


58 82 


126 760 


49 26^ 


42 120 


78 1025 



42 


1 


26 


2 


18. 


R>1. 


V 


39 





17 


2 



10 60 
3 20 



37 6i 37 6i 63 28^ 
28 3 28 7} 47 32f 



ft. In. ;d. ft. lb. 01. gal. qt. 

29 7 12 2 173 42 2 
16 10 . 11 1 69 10 29 3 



ft. In. bo. qt. lb. oi. qt. p(. 

82 Si 28 24 261 4 63 
64 7.26 19 17 176 12 28 1 
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81 7 


87 4 


65i 


246 30 


65 98 


69 8 


48 9 


129 76 


47. 


48. 


49. 


50. 


lb. «. 


rd. ft. 


ml. rd. 


rd. ((. 


85 6 


67 8i 


89 80 


127 3 


36i 


39^ 


mi 


99 12i 


51. 




52. 


5S. 


jr. rao. 


da. jT. 


mo. d>. 


jr. mo. da. 


1916 6 


8 1919 


7 3 


1920 3 


1914 7 


9 1916 


2 16 


1917 9 16 



In Exs. 61-63 reckon 1 mo. as 30 d&. 

54. The latitude of Albany is 42° 39' 13" N. (that is, north 
of the eqiiatot). How much does this lack of being 45° ? 

65. The latitude of Clinton, N.Y., is 43° 3' 17" N. This 
is how much more than that of Albany, as given in Ex. 54 ? 

56. The latitude of New York City is 40° 46' 23" N. This 
is how much less than that of Albany? 

57. ThelatitudeofWe8tPointia41*'23'22"N. Howmany 
degrees, minutes, and seconds is this from the north pole ? 

68. The longitude of Albany la 73° 44' 48" W. (that is, 
west of the prime meridian which passes through Green- 
wich, England). The longitude of New York City ia 73° 68' 
25.6" W. What ia the difference in longitude ? 
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MULTIPLICATION 151 

141. UuhipUcation of Componnd Numben. Required to 

multiply 3 ft. 9 in. by 6. 

"■ '"• Bince6x9iD. = «in.,or8(t.0in.,wewrlte9in.under 

3 9 the inches, and reserve the 8 ft. to add to the product of 

5 6 X 8 ft. Then 6 x 8 ft. = 15 ft., and 16 ft. + 8 ft. = 18 ft. 

18 9 Therefore the product Is IS ft. 9 in. 

BZESCI8B 79 
MuUvply : 

1. 3 ft 4 in. by 2. 23. 18 lb. 6 oz. by 6. 

2. 7 ft. 6 in. by 4 24. 7 rd. 9 ft. by 8. 

3. 8 a 2 in. by 9. 25. 11 lb. 7 oz. by 4. 

4. 9 yd. 6 in. by 3. 26. 9 gal. 3 qt. by 3. 

5. 8 yd. 5 in. by 8. 27. 12 gal. 3 qt. by 2. 

6. 6 yd. 6 in. by 7. 28. 10 mi. 1200 ft. by 5. 

7. 47 ft. 6 in. by 25. 29. 27 lb. 3 oz. by 84. 

8. 49 yd. 2 in. by 96. 30. 44 mi. 3 ft. by 89. 

9. 10 ft. 3 in. by 47. 81. 273 ft. 2 in. by 36. 

10. 12 lb. 4 oz. by 92. 82. 309 lb. 5 oz. by 67. 

11. 40 yd. 3 in. by 68. 33. 370 yd. 1 in. by 83. 

12. 37 ft. 6 in. by 7. 34. 27 sq. ft. 60 sq. in. by 7. 

13. 49 ft. 11 in. by 15. 35. 6 eu. ft. 700 cu. in. by 9. 

14. 64 ft 10 in. by IGJ. 36. 27 cu. ft. 200 cu. in. by & 

15. 35 qt 1 pt by 17. 37. 28 lb. 4 oz. by 35. 

16. 62 gal. 3 qt. by 25. 38. 48 min. 26 sec. by 16. 

17. 48 bu. 2 pk. by 62. 39. 56 min. 30 sec. by 20. 

18. 16 hr. 27 min. by 6. 40. 18 bu. 3 pk. by 8. 

19. 621 mL 20 ft by 97. 41. 9 T. 1660 lb. by 4. 

20. 32 min. 48 sec. by 12. 42. 404 mi. 70 ft. by 73. 

21. 46 min. 15 sea by 16. 43. 210 mi. 10 yd. by 60. 

22. 22 min. 30 sec. by 20. 44. 176 ml. 10 i-d. by 60 

D,g,t,.?<i I,, Google 



152 DENOMINATE NUMBERS 

46. If the average weight of the 3fi members of yom- doss 
ia 57 lb. 4 oz., what ia the total weight of the claas ? 

46. If the arerage length of your steps is 2 ft. 2 in., how 
far will you go in 425 steps ? 

47. If a wheel is 9 ft. 2 in. in circumference, how far will 
it travel in making 125 revolutiona ? 

48. If one side of a square is 8 ft. 9 in., how far is it 
around the square ; that is, what is the perimeter ? 

49. One side of a square is 7 ft. 9 in. What is the 
perimeter ? 

60. If a barrel will hold 31 gal. 2 qt., how much water 
will 15 barrels hold? 

51. If one can of fruit weighs 1 lb. 12 oz., what will a 
dozen such cans weigh ? 

52. If a school has 6 recitations a day, each of 45 min., 
how many hours and minutes of recitations a day ? 

63. A year being 365 da. 5 hr. 48 min. 46 sec., how many 
days, hours, minutes, and seconds in 6yr. ? 

64. If a cubic foot of water weighs 62 lb. 8 oz., what is 
the weight of the water in a tank that contains 48 cu. ft. ? 

66. What is the weight of the water in a tank that is 

6 ft long, 5 ft. wide, and 13 ft. deep ? 
66. What is the weight of the water in a tank that is 

6 ft. 6 in. long, 5 ft. wide, and 12 ft. deep ? 

What is the weight of the water in a tank that is 
in. long, 4 ft. 6 in. wide, and 8 ft. deep ? 
[f the height of each story above the first or ground 
n a city ofBce building is 11 ft. 9 in., and that of the 
ory is 15 ft. 8 in., and there are nine stories In all, 
9 the height of the building ? 
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Itt. Ittrlsion cf a Compoand Hnmber by ui AlMtnct Mnmber. 
Bequired to divide 7 hi. 5 min. 24 sec. by 2. 

Arranging as in ordinary dLvi«ioQ, we have 

hr. mln. ■«. T hr. -t- 2 = 3 hi., with remainder 1 hr., or SO min. 
2 )7 g 24 Then 60 min. + 6 min. = 96 mln., and 66 min. 

3 32 42 -f- 3 = S2 mln., with remainder 1 mln., oi 80 wc. 
Tlien GO sec. + 24 BBo. = 61 sec., and 84 aec. ••• 2 
= m MC. Theralora tho quotient is 3 hr. 32 min. 42 Bee. 

In most caaea in practical boBlness the dividend has only two 
denominatiooa. Indeed, it is bo much more common to write 2^ bn., 
7i lb., 2B.S6 A., Instead of 2 bn. 3 pk., T lb. 8 os., 38 A. 40 sq. id., 
that compound numbers are not neaily as Important as formerly. 

143. DMbIob of Om Componnd Number by Anotber. Be- 
guiled to divide 41 ft 3 in. by 2 ft. 9 is. 

Here it is adTlsabla to reduoe both numbera to the same denomina- 
tion, and it makes no difierence in principle whottter we reduce to 
feet or to inches. 

Redncing to Inches, we hsTe 41 ft. 8 in. ^ 406 in. wid 2 ft. D In. 
= 38 in. Then 495 in. .«■ 38 ln.= 15. 

Or, reducing to feet, we have jg 

411 It + 2J ft. = ^ of ^ = 15. 

We aim to choos^Jhe denomination that makes the work the stioner. 



IHvide: 

1. 9 ft 8 in. by i. S. 47 mL 288 ft by 12. 

2. 175 ft 4 in. by 8. 6. 4 br. 3 min. 30 sec l^^ 10. 

3. 34 lb. 6 oz. by 11. 7. 25 ft 1 in. by 3 ft. 7 in. 

4. 29 yd. 18 in. by 6. 8. 60 ft. 9 in. by 6 ft 9 in. 

9. 8 hr. 3 min. ty 2 hr. 46 see. 
10. 59 yd. 21 in. by 5 yd. IB in. 
IL 240 lb. 12 02. by 26 lb. 12 oz. 
12. 21 mL 1620 ft. by 1 mL 345 ft 
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13. How many planka, each 9 ft. 6 in. loi^, will it take 
to reach 76 ft. ? 

li. How many cans, each containing } qt, can be filled 
from 7 gal. of sirup ? 

15. If a train travels 20 mL in 24 min. 20 sec, how long 
does it take to go a mile ? 

16. How many rods are there in 44 yd. ? How many 
yards aie there in 44 rd. ? 

17. From 9 gal. of simp 40 cans are filled. How many 
pints does each can hold ? 

" 18. If a train moves 73 ft, 4 in. in a second, how many 
seconds will it take to go a mile ? 

19. How many lots, each containing 2 A, 20 sq. rd., can 
be out from a lot containing 17 A. ? 

20. If a train is traveling at the rate of a mile in 72 sec., 
how many miles will it travel in 42 min, ? 

-■21. If a matt walks at the rate of a mile in 19 min,, how 
many miles can he walk in 1 hr. 64 min. ? 

22. If a maji can build 30 ft. S in. of fence a day, how 
many days will it take him to build 214 ft. 8 in, ? 

23. A. steamship changed its longitude 52° 30' in 7 days. 
How many degrees of longitude did it sail per day ? 

24. If each tile has a surface area of 1 sq. ft. 12 sq. in., 
how many tilea will be required to cover a space containii^ 
156 sq.ft.? 

25. A real estate dealer has 3^ A. of land that he pur- 
poses to cut into five equal lots. How many square rods 
vill there be in each lot ? 

26. A man is walking at the rat« of a mile in 21 min., 
and a train is going at the rate of a mile in 72 sec. The 
train is traveling how many times as fast as the man? 
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PROBLEMS WITHOUT NUMBERS 



e81 
State the units used in measuring the following : 

1. The length of dress goods ; the width. 

2. The quantity of a liquid. 

S. The quantity of dry Bubstancea, like grain. 

4. Sngar, in buying it ; in cooking. 

5. Bice, in buying it ; in cooking, 

6. Tea, in buying it ; in making it for the table. 

7. Cocoa, in buying it; in making it for the table. 

8. Salt, in buying itj in cooking. 

9. Berries, in buying them ; in cooking. 

10. Oranges, in large quantities ; in small quantities. 

11. Kerosene, in large quantities ; in small quantities. 

12. Water, in large quantities ; in cooking. 

13. The length of carpeting ; the width, 

14. The dimensions of a book cover ; of afloov; of a field. 

15. The area of a sheet of paper ; of a floor ; of a field. 

16. The capacity of an aquarium ; the contents of a grain 
elevator; the capacity of an oil tank. 

17. Milk, when sold to a creamery ; when sold to a dealer ; 
when sold to a family, 

18. Coffee, when sold in large quantities ; when sold to 
families ; when used for cooking. 

19. Potatoes, when sold in large quantities ; when sold in 
small quantities at a city grocery ; when used in cooking. 

20. Butter, when sold in large quantities ; when sold in 
small quantities ; when used in cooking. 

21. Flour, when sold in large quantities; when sold in 
small quantities ; when used in cooking. 
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Review Qdsbtions 

1. What are denominate numbers ? otunpoond numbers ? 

2. What is meant by reduction descending ? lUnstrate. 

3. What is meant by reduction ascending ? lUnstrate. 

4. Write the common table of length. Make op and 
solve an example in addition of three compoond numbers. 

5. Writ« the common table of square measure. Make up 
and solve an example in subtraction in this table. 

6. Write the common table of cubic measure. Make up 
and solve an example in multiplication in this table. 

7. Write the common table of weight Make up and 
solve an example in division in this table. 

8. Write the common table of liquid measure. Make up 
and solve an example in division in this table. 

9. Write the common table of dry measure. Make up an 
example involving this table, and solve it. 

10. Why is it necessary to have some yesxB of 366 days, 
and how often do they occur P What is the exception ? 

11. Write the tables of angle and arc measure. Make np 
an example involving each table, and solve it. 

12. How does the addition of compound numbers differ 
from that of int^eis ? Illustrate. 

13. How does the subtraction of compound numbers differ 
from that of integers ? Illustrate by the case of 42 — 8d, 
and 4 ft 2 in. — 3 ft. 9 in. 

14. How does the multiplication of a compound number 
differ from that of an integer ? Illustrate. 

15. Hlustrate the two kinds of division of compound 
nbers. 



r:,9,N..<ib, Google 



SOLVING PROBLEMS 157 

144. Solving PioUema. We have now learned the opera- 
tions of addition, subtraction, multiplication, and division 
with integers, conunon fractions, decimals, and compound 
numbers. We are therefore ready to consider more fullj 
the methods of solving ordinary business problems involv- 



145. Three Vecessary Things. In solving a problem there 
is one thing that the teacher, will ask you to do, and two 
things that may be required. These three are : (1) to work 
rapidly and accurately ; that is, to take the shortest road to 
the answer, and to be certain the answer is correct ; (2) to 
put neatly on paper not merely the operation bat a brief 
explanation ; (3) to give a brief analysis or oral explanation, 
showing that you understand the work. 

For example, if 5 yd. of cloth cost $2.10, how much will 
12 yd. coat ? 

(1) The jiwmier work . $0.42 

0.42 ^ 

^ $6i04 

(2) The writUn explanation : 

5 yd. cost $2.10. 

1 yd. cost J of $2.10. 

12 yd. cost 12 X i of $2.10, or $5.04. 

(3) The oral analysis : 

Since 5 yd. cost #2.10, 1 yd. will cost | of $2.10, and 
12 yd. will cost 12 x i of $2.10, or $5.04. 

Teachers will not need to call for all this work with every ezunple. 
Sometimes it will be necoseary to emphasize the written explanation 
and Bometiines the oral aniilyBia, but the important thing is that 
the nnmber worb should be quickly and neatly, and, above all, 
accurateii/ done. 
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146. Estinulliig the Answer. One of the best ways to 
avoid absurd answers is to estimate the result in advance. 

For example, if 6 yd. cost tS.lO, ne know 12 yd. will cost nearly 
SJ timee as mncb, or somewliere near 96. Wben we solve, If we find 
HUch a result as 150.40, we see at once that there is a mistake, prob- 
ably in the podtion of tbe decimal point. The correct result is f6.04. 

Always estimate the answer in advance, write down the 
estimate, and compare if with the result. If there is a great 
difference, the work is probably wrong. 

It Is almost always possible to estimate an answer within a reason- 
able amount. The more one practices, the easier this becomes. 

147. Accuracy. In any single operation the work is right 
or it is wrong. A business man will not excuse a bookkeeper 
who writes $9250.75 instead of $90,250.75. Only a zero is 
missing, but it means a difference of over $80,000. 

A pupil may be excused if he does not understand the wording or 
the meaning of a problem, but for inaccurate numerical, work he most 
be judged as he will be judged in bumness, — his work is right or else 
it is wrong. Accuracy is far more important than speed. 

148. Cheddng tbe Work. Always check the number work 
in some way. The first consideration in arithmetic is accuracy. 

One of the simplest checks is estimating the answer in advance, or 
seeing if it is reasonable after the work is performed. 

149. Basineasllke Work. Work as buainess men Tork, 
putting the additions and subtractions in columns except 
when a written analysis is required. 

Much time is wasted over nn businesslike analyses of problems that 
require nothing more than a rapid, accurate solution. 

190. Neatness. Always have tbe work neatly dona Slov- 
enly work leads to inaccuracy. A business man does not 
wish to em^^oy any one whose letters, accounts, or computa- 
tions have a slovenly appearance. 
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1. A schoolroom is 32 ft S in. long. Express the length 
in inches. 

2. A room is 282 In. wide. Express the width in feet 
and inches ; in feet and a fraction. 

3. How much will a strip of cavpet cost at 60^ a yard, 
the strip being 16 ft. 6 in. long ? 

4. A wheel is 11 ft. in circumference. How many times 
will it turn in going 2j mi. ? 

5. If a lot is 197 ft. 9 in. long and 82J ft wide, the length 
is how many rods greater than the width ? 

6. If a man is walking 88 yd. a minute, he la walking 
at the rate of how many miles pei hour ? 

7. If a cubic inch of cast iron weighs 4^ oz., how many 
pounds does a cubic foot weigh ? 

8. If a cubic foot of ice weighs 67 lb. 8 oz., how many 
cubic feet of ice will it take to weigh a ton ? 

9. The radius of the earth at the equator is estimated 
to be 20,926,302 ft Express this in miles and feet. 

10. If a pile of wood contains 2760 cu. ft., how many 
cotds does it contain 1 

11. Express 2 ft 6 in. as inches; as feet and a common 
fraction ; as feet and a decimal ; as a fraction of a yard ; as 
a fraction of a rod. 

12. A hoTse is 11 hands high. Express this in inches; 
in feet and inches ; in feet and a common fraction ; in feet 
and a decimal fraction. 

13. A cubic foot of water weighs nearly 1000 oz. How 
many pounds is this ? Express the result in pounds and 
ounces ; in pounds and a common fraction of a pound ; in 
pounds and a decimal fraction of a pound. 
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14- How many poTuids does 6 cu. yd. 18 cu. ft. of earth 
weigh, if a cubic yard weighs 1 T. 825 lb. ? 

15. If the average weight of a certain kind of water pipe 
is 15 lb. 8 oz. per foot, how many feet of the pipe will it 
take to weigh a ton? 

16. If the water in a certain harbor is 11 fathoms deep, a 
&thom being 6 ft., what is the depth in feet? If the depth 
is 165 ft., what is the d^th in fathoms ? 

17. If a man takes 100 steps of 0.8 yd. each in a minute, 
how long will it take him to walk a distance of 16 mi.? 

18. When sound travels 1116 ft a second, how far dis- 
tant is the lightning flash (which is seen practically instan- 
taneously) when a man hears the thunder 9 sec. after he 
sees the fiaah ? 

19. If a cubic foot of ice weighs 57 lb. 8 oz., what will 
be the weight in tons of the mass of ice 1 ft. thick that 
covers a pond whose surface is 100,000 sq. yd. ? 

20. A train leaves Binghamton at 5 min. past 8, and reaches 
a place 59.6 mi. distant at 5 min. before 10. What is the 
average time per mile ? Answer to two decimal places. 

21. A train leaves Albany at 8.45 a.m., and reaches a place 
284.74 mi. distant at 3.30 p.m. What is the average time 
per mile ? Answer to two decimal places. 

22. On a trip of three miles an automobile required 2 min. 
34 sec. for the first mile, 2 min. 17 sec. for the second, and 
1 min. 66 see. for the third. How long did it take for the 
three miles ? 

23. When a man was three miles from his railroad station 
he had 20 min. 30 sec, before his train was due to leave. 
He then drove one mile in 6 min. 48 sec., and a second mile 
in 6 min. 54 sec. What is the longest time in which he can 
drive the last mile and still catch his train ? 
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24. This farmer is pointing to a field that is 80 rd. long 

and 40 rd. wide. How many square rods does it contain ? 
How many acres ? 

25. If a field is 80 rd. square, how many a«res does it con- 
tain ? How many acres will it contain if it is 160 rd, square ? 

26. A man thinks of replacing the fence around a field by 
a 4-atrand barbed wire fence. The field is a rectangle 120 
rd, by 30 rd. How many pounds of barbed wire will he 
need, allowing 1 lb. of barbed wire to the rod ? 

27. If an artesian well produces 3.265 cu. ft. of water per 
minute, and a cubic foot of water weighs 62,S lb., what is 
the weight of the water produced in au hour ? 

28. If a man allows 350 cu. ft. of solidly stacked hay to 
the ton, bow many tons of hay are there in a mow that con- 
tains 4375 cu. ft. ? 

29. If corn fodder loses f of its weight in curing, how 
much will 28 T. of green fodder weigh after it is cured ? 
How much will 45 T. weigh ? 

30. Taking the annual rainfall of New York aa 37.52 in., 
what will be the weight of water that will fall on 1 sq. ft 
of land per year ? on 1 aq. rd. ? on 1 A. ? 
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31. If a farmei has 64 A. of wheat yielding 24^ bu. per 
acre, what will it cost him for thteshing at 4/ a bushel ? 

32. What is the total coat of 16}^ bu. of wheat at 80)1, 
17 bu. of potatoes at 28/, 13 bu. of com at 46/, and 21 bu. 
of oats at 41/ ? 

33. If a man and team can seed 8 A. a day, how long will 
it take to seed a field of 96 A., and what will it cost at 
S6.12J^ a day ? 

34. Supposing they are able to plow 2 A. a day, how 
much will it cost to plow a 76-acre field at $6.12^ a day ? 

35. If three fourths of the weight of potatoes is water, 
and if a bushel of potatoes weighs 60 Ik, what is the weight 
of water in 275 bu. of potatoes ? 

36. If two twenty-fifths of the weight of barley is water, 
and if a bushel of barley weighs 48 lb., what is the weight 
of water in 275 bu. of barley ? 

37. When wheat is worth 92/ a bushel, what is the value 
of the wheat grown on 75 A., if the average yield per acre 
is 22 bu. ? 

38. If wheat weighs 60 lb. per bushel, and the averts 
yield is 24^ bu. per acre, what will be the weight of the 
wheat grown on a field of 42^ A. ? 

39. An experiment has shown that it requires a pull of 
92 lb. to draw a ton over a good gravel road, and 2.35 times 
as much to draw the same load over a common dirt road. 
What pull is required for the dirt road ? 

40. It is estimated that a pine pillar of a certain length, 
and 4 in. square at the base, will support 12.1 -T. of the 
weight of a barn floor. At this rate, how much will such a 
pillar i in. thick and 8 in. wide support ? a pillar 4 in. thick 
and 10 in, wide ? a pillar 4 in, thick and 12 in. wide ? 
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151. Advantage of Cancdlatioa. As ve have already found, 
there is often an advantage in stating a problem in a single 
step, endeavoring then to simplify the work by cancellation. 

For example, a man in rapid walking takes 120 steps a 
minute, averaging 26 in. each. How long will it take him 
to walk a mile ? 

Sinc« be walks 26 in. in tablng 1 step and takes 120 atepe a min- 
ute, in 1 min. he will walk 120 x 2e in. Since in 1 mi. there are 
6380 It., or Ci280 x 13 in., it will take him as man; minutes to walk a 
mile aa 6380 x 12 in. divided b; 130 x 26 in. Therefore we have 



264 

m 

120 X 26 in. J^ > 

n is 

It will therefore take the man 20^^ minutes to walk 1 mile. 



r = 20A. 



84 

1. A manufacturer ships 2500 lb. of brass bedsteads from 
Hew York to Chicago. Such freight takes the first-class rate, 
76/ per hundred pounds. The manufacturer agrees to pay 
two thirds of the freight. How much does he pay ? 

2. A manufacturer ships 1800 lb. of iron bedsteads, this 
kind of freight taking the second-class rate, 6S/ per hundred 
pounds. He agrees to pay one third of this freight. How 
much does he pay ? 

3. A manufacturer ships 650 lb. of furniture casters in 
boxes, this kind of freight taking the third-class rate, 50/ 
per hundred pounds. If he pays three fourths of this 
freight, how much does he pay ? 

4. A manufacturer ships 900,1b. of crated bamboo bed- 
steads, this kind of freight taking double the first-clasa rate. 
If the first-class rate is 75/ per hundred pounds, how much 
is the freight ? 
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5. Wb Bliips 1200 lb. of crated bamboo cabinets, the rate 
being three times the first-olass rate. If the fiiBt-class rate 
is 76/ per hundred poimdB, how much is the freight 7 

6. A dealer ships some bundles of green hides weighing 
1900 lb., these taking the fourth-clasB rate, vhich is -^ of 
the fir3t.class rate. If the firatrclaas rate is 76/ per hundred 
pounds, how much is the freight ? 

7. A dealer ships 2200 lb. of dry hides, the rate being 
1^ times the first-class rate. If the first-class rate is 90/ 
per hundred pounda, how much ia the freight ? 

8. Car loads of green hides take the fifth-class rate. If 
the first-class rate is 80/ per hundred pounds, and the fifth- 
class two fifths as much, and a dealer ships a car load of 
36,000 lb,, how much is the freight? 

9. Wheat iu car-load lots takes the sixth-class rate. If 
the first-class rate ia 90/ per hundred pounds, and the sixth- 
class one third as much, and a dealer ships a car-load lot of 
40,000 lb., how much is the freight ? ■ 

10. If a dealer sends by express 250 lb. of goods, the 
rate being $3.60 per hundred pounds, and he pays half of 
the transportation charges, how much does he pay ? 

11. A dealer sent an express package weighing 160 lb. 
and ^reed to pay % of the transportation charges. It the 
rate was $2.50 per hundred pounds, how much did he pay ? 

12. A canal boat carries 211.76 T. of freight, the rate 
being 20/ per hundredweight. If ^ of the freight is owned 
by one man, ^ by another, and the rest by a third, what ia 
the charge to be paid by each f 

13. If a drayman in a city averages 3 loads of freight a 
day, and receives on an averse $2.10 a load, how muoh 
will he earn in a month of 26 working days ? 
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162. TTnit^ry Analyoia. A common form of analyeis ia 
illustrated in % 146, where we went from the cost of 6 yd. 
to the ooat of 1 yd., and thea to the cost of 12 yd. 

An analysis that proceeds first to the unit and then to 
the teq^uited number of units is called unitary analyiii. 

In all such problemH tbe word£ "at the same rate" are undetatood. 

For example, if 50 bbL of Sour cost $236, how many bar- 
rels can be bought for $126.90 ? 

H 1236 buys 60 bbl., II wlU buy ^^^. m"1 »l2fl.90 wUI buy 



W bhl. _ laep bbl. 



. 27 bbl. 



Sometimes the problem requires ua to proceed to two or 
more units, as in some of the examples already given. 

For example, if 16 horses eat 42 bu. of oats in 2 weeks, 
how many bushels will 32 horses eat in 3 weeks ? 

1. In 2 weeks 16 horses eat 42 bu. 

2. In 1 week 16 horses eat J of 42 bu. 

3. In 1 week 1 horse eats -^ol^ot 42 bu. 

4. In 3 weeks 1 horse eats $ x ^ ot } ot 43 bu. 

6. In 8 weeks 32 hoTses eat 82 x 3 x i>4 of J ol 43 bu. 
Canoeliug, we find the reeult to be 126 bo. 

EXERCISE 85 

1. If 100 laborers can do a piece of work in 12 days, how 
many will be needed to do it in 8 days ? 

2. How many men will it take to do a piece of work in 
168 days that 108 men can do in 266 days ? 

3. Jt a stable has on hand enough oats to last 25 horses 
106 days, how long will the oats last 15 horses ? 

i. How long will it take 16 men to do a piece of work 
that 18 men can do in 24 days? 



D,g,t,.?<i I,, Google 



166 DENOMINATE NUMBERS 

5. If a clock g&ins 1 mio. 15 sec. in 24 hoaiB, how much 
will it gain in 42 liouis at the same rate ? 

6. If 80 ft of water pipe weigh 1240 lb., how much will 
4 rd. of the pipe weigh ? 

7. If a candle 5| in. long buras 3 hr. 24 min., how many 
hours will a caudle 6.3 in. long bum ? 

8. If a ceitain weight of sheet iron | in. thick coveia 
15 sq. ft, how many square feet would the same weight 
of sheet iron' ^ in. thick cover ? 

9. If a wheel 12 ft. 1 in. in circumference makes 3432 
ieTolutionsingoingacertaiiidiatance,howmaDy revolutions 
will a wheel 11 ft 11 in. in circumference make ? 

10. If a wheel 10 ft. 2 in. in circumference makes 3036 
revolutions in going a certain distance, what is the circum- 
ference of a wheel that makes 3660 revolutions in going 
the same distance ? 

11. At the rate of 2j mi. an hour, I can walk a certain 
distance in 2 hr. 30 min. How long will it take me to 
walk the same distance at the rate of 3} mi. an hour? 

12. At the rate of 2| mi. an hour, I can walk a certain 
distance in 2 hr. 20 min. What ia my rate per hour if I 
walk the same distance in 2 hr. 33 miu. 20 sec. ? 

13. Using 24 electric lights, a man's electricity bill is $9 
for 3 months. How much will it be for 4 months, if he 
uses half a dozen more lights, all lights running equally ? 

14. If 144 reams of paper are used in printing 7600 books, 
84 sheets to a book, how many reams will be required to 
print 4900 books, containing 57 sheets of the same size ? 

15. If 27 sacks, each containing 3^ bu., will hold a given 
quantity of grain, what must be the capacity of each sack 
that 18 sacks may hold the same quantity ? 
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EXERCISE 86 

F&0BLKU8 m Shipping Odb Food 

1. A dealer ships 76 bu. of blneberries to market, usiag 
caaes of 24 qt. each. How man; caees does be need ? 

2. A. gardener ships 1272 bunches of asparagus in boxes 
of 2 dozen bunches each. How many boxes does he need ? 

3. A market gardener ships 960 bu. of early potatoes in 
3-peck boxes. How many boxes does he need ? 

4. A Monroe County fruit grower ships 150 baskets of 
peaches to New York, each basket containing J bu. If the 
dealers sell these by the quart, how many quarts will they 
sell? 

5. A man ships 160 boxes of damson plums to a oity 
dealer. The boxes hold ^ bu. each. The plums are sold in 
the city by the quart. How many quarto are there ? 

6. A dealer shipped 1250 lambs to New York. The 
average weight was 81 lb., and he paid $4.75 per 100 lb. 
How much did he pay for the lot ? 

7. A Florida grower sends to the northern market 260 
crates of strawberries, each containing 32 quart boxes. The 
berries retail at 40^ a box. What is the total retail price ? 

8. A sheep raiser shipped a lot of lambs to a packing 
house, receiving $342 for the lot. The total weight was 
7200 lb. At this rate, how much should he receive for 
another shipment of 3200 lb. ? 

9. A grape grower ships a ton of grapes to market. Of 
these -^ were put into 9-pound baskets, and the rest into 
10-pound baskets. How many baskets did he ship ? 

10. A gardener shipped 260 lb. of horse-radish to a city 
market, where it was sold for $9.85. If the transportation 
charges were 75^, what was the net price per pound ? 
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PbOBLBH8 IK MAKUFAOTDBma 

1. If the output of rope in a single year in thia country 
was 200,824,974 lb., how many tons were manufactured ? 

8. Our silk milk consumed 17,471,000 lb. of raw silk in 
a single year. How many tons vere consumed ? 

S. If there were manufactured in the United States in a 
certain year 3£,663,731 gross of buttons, how many buttons 
were manufactured? 

4. If there were manu&ctnred in a certain year in this 
country 136,887,782 gross, of pins, how many pins were 
manufactured ? 

5. A tannery paid $390 for tanning materials, which 
was 0.13 of the total cost of the materials it used. What 
did it pay for all the materials ? 

6. If our cotton mills use 4,48fi,000 bales of cotton in 
one year, weighing 2,242,600,000 lb., what is the average 
weight per bale? 

7. If the capital of a certain establishment is $75,600, 
and its annual business is 3.2 times its capital, what is its 
annual business ? 

8. If we have 1400 establishments engaged in manufac- 
turing l>oots and shoes, and all but one twentieth are in the 
New England, North Central, and Middle Atlantic States, 
how many are in the other states ? 

9. A manufacturing establishment makes a certain article 
for which it pays 65^ for material, 25/ for labor, 24/ for 
expenses and advertising, and 8/ for putting the article on 
the market. It sells this article for $1.30. How much is 
its profit on 1728 such articles ? How much is its profit on 
60 doz. such articles ? 
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FaoBLnta ih Houb Pubohasbs 

1. If 16 lb. of a certain kind of biscuit can be bot^bt for 
91.44, bow much will 10 lb. cost at the same rate ? 

K. A iroman can bay pastry flour in lO-poobd bags at 44/, 
or in 24^poimd bags at 98f , How much does she save a 
pound by buying the flour in the larger bags ? 

8. A dealer sells Ceylon tea at 68/ a pound, and 5-poand 
tins at $3.14. If two families want 2^ lb. each, how much 
will each save if they buy a tin and divide it ? 

i. A dealer sells coffee in half-pound bags at 17/, and in 
6-pound cans at $1.64. If a woman wishes & lb., how much 
does she sare by poichasing it by the can ? 

5. A woman can buy Dutch cocoa in ^poimd boxes at 
22^, 01 in &-pound cans at $2.78. If she wishes 5 lb., how 
much does she save by purchasing it by the can ? 

6. A woman can buy maple simp at 44/ a quart, or in 
gallon cans at $1.38. If she wishes 4qt., how much does 
she save by purchasing it by the can ? 

7. A dealer sells lai^ glass jars of comb honey at $6.06 
a dozen, or 44/ each. How much more will ho receive by 
selling a gross by the jar than by the dozen ? 

8. A woman buys a pound each of mustard seed, allspice, 
and cayenne pepper, paying 60/ for the three. The mus- 
tard seed coets 12/ a pound, and the allspice costs the same 
as the pepper. How much does the allspice cost ? 

9. A woman bought a can each of cinnamon, nutmeg, and 
pepper, paying 39/ for the three. The pepper cost 9/, and 
the nutmeg cost twice as much as the cinnamon. How much 
did the cinnamon cost ? How much did the cinnamon and 
nutmeg tt^ther cost ? 
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MiSCSLLANEOUB PKOBLEMS 

1. If a man walks at the rate of a mile in 13 min. 20 sec., 
how many miles can he walk in 1 hr. 31 min. 40 sec. ? 

2. When s&ilors measure the depth of the water they 
use as a measure a fethom of 6 ft. If the water is 120 
fathoms deep, how many feet is this ? 

3. When we speak of a distance at sea being 480 mi., we 
mean nautical miles, or knots. A knot being nearly 1^ mi., 
how many miles does a ship sail in going 480 knots ? 

4. The more exact length of a knot being 6080.27 ft., 
how many miles in 3000 knots ? 

5. A sheet of paper 10 in. wide is to be cut into 4 leaves, 
each 8 in. long and 5 in. wide. What is the length of the 
sheet ? Draw a plan. 

6. A sheet of paper 10 in. wide is to be cut into 6 leayea, 
each S in. long and 5 in. wide. What is the length of the 
sheet ? Draw a plan. 

7. A ceiling is 24 ft. long and 18 ft. wide. It is to be 
calcimined at 9/ a square yard. What will be the cost of 
calcimining it ? 

8. A field is 32 rd, long and 26 rd. wide. What is its 
area in acres ? 

9. A rectangular city lot ia 106 ft. 7 in, long and 28 ft. 
8 in, wide. Find the number of square feet iu the lot 

10. A rectangular field containing 4 A. is 32 rd. long. 
How wide is it ? 

11. A rectangular field containing 4^ A. is 36 rd. long. 
How wide is it? 

12. How many square rods in a rectangular field 27J rd. 
long and 24 rd. wide ? How many acres ? 
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BILLS AND ACCODHTS 

153. BUI. A statement of the amount owed by one per- 
son to another is called a bill. 

The person who owes the monej \b called the debtor. 

The person to whom the money is owed is called the creditor. 

The debtor or creditor may be a company of persons, instead of 

To make the extenxUma in a bill means to write the amount after 
each item. To fi>ot a MU means to add the amounts of the Beveral 
items and find the total amount. 

To receipt a bill means to stamp ot write the words " Paid " or 
"Received payment" at the foot, followed by (he name of the 
creditor or his authorized agent. 

154. Spedmen of a Bill. The following is a receipted bill : 

^ijiacu. jr.y.. s&^. f, 79/6 

^ougAtofChaidf Dunham 

1272 St>ta St.. Ithaca, N.Y. 



6 t^Mva- a^Hi^ @ §0^ 

10 (6-. ji^OAZ ixMleAf @ ^f 

Items quoted by the dozen or fraction of a dozen have prices given 
by the dozen. Thus, \ doz. oranges @ 60^ means that the price is 60^ 
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Write and receipt bUls for the followiiig, iriserting the 
place, date, and names, and completing each item : 

1. 14 yd. flannel @ 45^, 32 yd. sheeting @ 30/, 4^ yd. 
velvet @ $1.60, 2J yd. ribbon @ 40/, 2 pr. gloves @ $1.75. 

2. 6 lb. ham @ 19/, 8 lb. bacon @ 22/, 4 lb. sausage @ 
24/, 2 tins sliced smoked beef @ 25/, 3 cans corned beef 
@ 13/, 4 cans tomato soup @ 22/, 3 jars extract of beef 
@ 40/, 2 lb. tapioca @ 8/. 

3. 3 qt. Lima beans @ 15/, 4 cans tomatoes @ 14/, 
6 cans French peas @ 22/, 5 cans California asparagus @ 
42/, 2 cans imported asparagus @ 85/, 4 cans sardines 
@ 18/, 2 packages oatmeal @ 12/. 

4. 5 boxes Smyrna figs @ 60/, 4 boxes stuffed dates @ 
4Sifi, 6 lb. California prunes @ 20/, 3 lb. Malaga raisins 
@ 22/, 4 tins crystallized ginger @ 10/, 6 jars marmalade 
@ 28/, 6 cans peas @ 18/. 

6. 6 heads lettuce @ 6/, 9i lb. butter @ 32/, 7J gal. oil 
@ 18/, 12 lb. raisins @ 12^/, 6 lb. coffee @ 32/, 4^ doz. 
eggs @ 36/, J doz. oranges @ 60/, 6 lb. powdered sugar 
@ 7^/, 2 qt. lima beans @ 15/. 

6. 4 lb. peaxl barley @ 9/, 6 lb. cornstarch @ 8/, 4 
packages hominy @ 20/, 6 packages oatmeal @ 12/, 6 lb. 
rice @ 11/, 5 lb. sago @ 10/, 3 lb. tapioca @ 8/. 

7. 6 gal. molasses @ 46/, 10 lb. coffee @ 18/, 15 lb. 
sugar @ 7/, 6 boxes crackers @ 8/, 6j doz. eggs @ 34/, 
9 lb. butter @ 33/, 6^ lb. cheese @ 12/. 

8. 7 gro. toothbrushes @ $9.65, 8 doz. brushes @ $17.76, 
2( gro. nailbrushes @ $26.80, ^ doz. clothes brushes @ 
$2.92, 6 doz. boxes tooth powder @ $2.04, 4^ doz. atomizers 
@ $19.60. 
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9. 6 bedroom sets @ $48.76, 16 rockers @ $4.20, 9 
tiiblea @ $7.60, 16 chairs @ $2.10. 

10. 76 gro. boae buttons @ 22/, 675 yd. caahmere @ 86/, 
840 yd. cambric @ 174/, S60 yd. chambray @ 22^/, 620 yd. 
flannel @ 37^/, 950 yd. sheeting @ 24^/. 

11. 76 bbl. flour @ $6.23, 63 gal. molasaea @ 39/, 76 
gal. fancy sirup @ 58/, 3 doz. packagea pancake flour 
@ $1.20, 260 lb. coffee @ 30/. 

12. 8 doz. hatchets @ $10.76, 6 doz. pr. hinges @ $4.36, 
6 doz. carpenter's squares at $34.60, ^ gro. locks @ $42.60, 
8 doz. flies @ $6.26. 

13. 576 yd. cotton flannel @ 38/, 684 yd. cotton @ 7/, 
864 yd. buckram @ 9/, 648 yd. sheeting @ 26/, 327 yd. 
Java canvas @ 62/. 

14. 84 gro. bone buttons @' 18/, 72 doz. pearl buttons 
@ 9/, 694 yd. cambrio @ 17/, 364 yd. cashmere @ 82/, 
408 yd. chambray @ 21/. 

15. 4 gro. toothbrushes @ $9.36, 3 doz. atomizers @ 
$19.26, 8 doz. combe @ $1.96, 4 doz. brushes @ $18.87, 
i gro. nailbrushes @ $27.50. 

16. 480 yd. matting @ 18/, 376 yd. matting @ 19/, 
284 yd. carpet @ 48/, 8 ruga @ $7.33, 4 doz. door mats 
@ $4.75, 240 yd. border @ $1.12^. 

17. 9 dining sets @ $62.50, 16 rockers @ $6.35, 8 side- 
boards at $32.50, 6 card tables @ $8.75, 4 china closets 
@ $17.50, 6 dining ta,bles @ $9.26. 

18. 325 yd. carpet @ 48/, 520 yd. matting @ 22/, 16 
rugs at $6.40, 4 rugs at $12.50, 3 doz. door mats @ $5.30, 
328 yd. calico @ 6/, 826 yd. sheeting @ 24/. 

W. 36 yd. carpet @ $1.12^, 16 yd. border @ $1.26, 
15i yd. cotton @ 38/, 22 yd. cloth @ 371/, "^i yd- s'l^ 
@ $1.40, 2J doz. buttons @ 48/, 12^ yd. calico @ 8/. 
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155. Acconnts. A statement of the amount owed by one 
peraon to another, with any payments that may have been 
made, is called an account. 

The words " bill " and " account " are often used for either a bill 

156. Specimen of an Account. The following is an account : 

^ImU^. J^.y.. nim^ &0, 7916 
.^%.. Roi^iAt f. ^■^&n€&v, 6w-€f>, -A-y. 

3^0 HeDderaon Bros., Dr. 

•, 4056 Water St. 



mcu^. 


7 


SO ,fu>. ^i'na- ® 7Sf 


f39 
SS 


50 


fw 






li 


f- dtya. vuZ&iA @ /.- 


6 


S8 








t3 


^W^ 






to 






20 


30 au>. isa^ ^e^i^i/e- ® 3.- 


/OO 


50 








i5 


&a^ to {H^taun,ti, 






fio 


S8 




fIJO 


i8 


fIJO 


SS 



The difference between the sum of the Itema of indebtedness and 
those represeotlog payments is the balance. 



91 

Mak& out accounts for the following, inserting the place, 
date, and names, and completing each item : 

1. Feb. 4, 12 lb. ham @ 21/r, 6j- lb. butter @ 33/, 8 doz. 
e^a @ 45/!- ; Feb. 7, 8 lb. sugar @ 6|^, 16 lb. raisins @ Wf!, 
8 lb. prunes @ 19/, 6 lb. tapioca @ 9/. Payments ; Feb. 5, 
$3 i Feb. 9, $2 ; balance on Feb. 13. 
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2. March 2, 10 doz. brooms @ $3.72, 8 doz. mops @ $7.90, 
12 doz. mop handles @ $2.45, 9 doz. laundry boards @ $5.25 ; 
March 7, 16 doz. clotheslines @ $5.60, 6 doz. cedar pails 
@ $2.70; March 12, 10 doz. feather dusters @ $3.20. 
Payments : March 3, $76 ; March 8, $60 ; balance on 
March 16. 

3. April 3, 6 doz. wool dusters @ $4.80, 6 doz. dustpans 
@ $3.16, 2 doz. rattan carpet beaters @ $2.66, 6 waxing 
brushes @ $2.32, 3 doz. shoe brushes @ $6.35 ; April 8, 
5 doz. scrub brushes @ $1.60, 9 floor brushes @ $1.44,- 
April 12, 10 doz. whisk brooms @ $2.88. Payments : April 6, 
$25 i April 10, $15 ; balance on April 15. 

4. May 1, 8 doz. quarts ammonia @ $2.56, 76 lb. boras 
@ 12^, 8 boxes sal soda @ $1.08; May 5, 15 doz. cans 
brick dust @ 67/, 25 doz. cans emery powder @ $1.67, 
12 boxes scouring soap @ $3.07 ; May 12, 36 boxes laundry 
soap @ $3.88, 8 doz. packages soap powder @ $1.88 
Payments ; May 3, $20 ; May 6, $26 ; balance on May 14. 

5. June 7, 8 doz. bottles mixed pickles @ $2.67, 9 doz. 
bottles gherkins @ $3.07, 35 doz. packages gelatin @ $1.48 ; 
June 12, 9 doz. pints chowchow @ $3.12, 6 doz. bottles 
horse-radish @ $0.98, 4 doz. bottles mustard sauce @ $1.96 ; 
June 16, 8 doz. bottles salad dressing @ $2.58, 75 doz. cans 
tomatoes @ $2.48, 6 doz. bottles catsup @ $2.44, 5 doz. 
bottles chutney sauce @ $1.02. Payments : June 8, $50 ; 
June 14, $30 ; balance on June 20. 

6. July 9, 6 gio. toothbrashea @ $9.68, 4 gro. nailbrushes 
@ $24.35, 16 doz. combs @ $1.88 ; July 15, 7 doz. whisk 
brooms @ $2.94, 5 doz. hairbrushes @ $9.60, 4 doz. bath 
brushes @ $6.48; July 20, 4 doz. hand mirrors @ $7.20, 
7 doz. tubes cold cream @ $1.98. Payments : July 12, $50 ; 
July 16, $20 ; balance on July 21. 
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157. Caih Acconnts. In keeping a cash accoant it is cqb- 
tomary to write each item of the receipts on the left side 
(called the d^it side), and each item of the expenditures 
on the right side (called the credit aide), thus : 
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Mar. 
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Caah OD hand 


»125 
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Mar. 
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Groceries 
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P. F. BoberM 
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Meat bill 
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HO 
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R. S. Ball 


72 

227 


26 
76 

63 




7 


Balutce 


203 
227 


63 
76 


h 

i 
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Mar, 


7 


B^aDce 


203 















Here on tbe left side a shows the balance on hand when this page 
of the account is begun ; b and e are recelpCa from Messra. Roberta 
and Ball ; d is the sum of these three items on the day that the account 
is added, or balanced. On tbe right aide /and g are bills paid. To 
find how much ie now on hand we subtract the sum of il7.22 and 
>e.90, or t24.12, from J227.75, and we find that the remainder (In 
cash acoouDt« called the balance) is 9203.eS, which ie written on the 
right at h, and again on the left at e. To check the work, /, g, and 
h are added, and the sums at d and i must agree. 
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Make out cagk accounts and balance th^m as above : 

1. Receipts : May 1, cash on hand, $36.50 ; May 2, R. 8. 
Jacobs, $20 ; May 4, M. R. Randall, $32.60. Expenses: May 
3, groceries, $7.86; meat, $3.50. Balanced on May 6. 

2. Receipts : April 3, cash on hand, $26.30 ; April 4, 
J. B. Fuller, $30; April 7, R. H. Bates, $4.30. Expenses : 
April 4, groceries, $9.32. Balanced on April 8. 

8. Receipts: Feb. 6, cash on hand, $135.60; Feb. 6, 
R. S. Roberts, $75.50; Feb. 7, M. L. Richards, $87.90; 
Fab. 8, R. P. Jasper, $42.25. Expenses ; Feb. 6, rent, $76 ; 
Feb. 7, salaries, $60; Feb. 8, coal, $16.30; Feb. 8, account 
book, $2.26 ; Feb. 8, gas bill, $3.76, Balanced on Feb. 9. 
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C3. IS, and balance the 



$125, $32.60, $28.90, $50 ; expenses : $35, 
$16.30, $15.60, $10.10, $3.60 ; expenses 



Imert dates and items at i 
following accounts : 

4. Beceipts 
$15.30, $28.40. 

5. Receipts 
$4.80, $3.45, $20, $4.75. 

6. Beceipts: $10.30, $5.25, $6.32, $7.20; expenses 
$5.30, $2.40, $3.80, $1.50. 

7. Eeeeipta: $34.30, $15.30, $10.75, $6.32; expenses 
$32.60, $8.20, $4.30, $3. 

8. Beceipts: $42.60, $18.60, $13.60, $2.80, $4; ex 
penses : $15.40, $15, $32.75, $4.60. 

9. Eeoeipts : $75.50, $62.30, $4.72, $16, $26.30 j ex- 
penses : $3.25, $80, $14.20, $16, $3.25. 

10. Beceipts: $62.30, $16.40, $14.76, $21.32, $6 
expenses: $35.76, $10.42, $29.60, $28.40. 

11. Beceipts; $1260.50, $620, $300, $175, $16.25, 
$120.60, $32.75, $68.60; expenses: $600, $360, $166.67, 
$33.83, $240. 

12. Beceipts: $626.76, $130.60, $200, $76, $60, $15.20, 
$14.60, $33.80; expenses; $430, $260, $100, $32.76, $28.60. 

13. Beceipts: $128.60, $32.76, $68.76, $43.60, $28.90: 
expenses : $62.30, $28.60, $76.60, $38.40, $26.26, $20.30. 

14. Beceipts : $876.80, $260.50, $360, $400, $80, $26, 
$380, $126 i expenses : $260, $376, $480.70, $200, $76. 

IB. Receipts; $1026.30, $536.40, $287.60, $126.75, $25, 
$324.80, $125.46, $136.42, $12.87; expenses: $10, $225, 
$430.76, $223.50, $121.60, $123.76, $2.36, $6.27, $4. 

16. Receipts: $287.60, $821.75, $327.42, $196.80, $427, 
$236.90, $481.73, $87.96, $52.80; expenses: $327.60, 
$427.39, $179.86, $321.42, $83.96, $75, $1.24, $3.50. 
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PROBLKHa WITHOUT NtJMBKRS 

1. If yoa know the coat per dozen of certain articles, 
how do you find the cost of a given number of dozen ? of 
each article ? 

2. How do you make the extensions in a bill ? foot the 
bill ? receipt the bill ? 

3. If you know the items representing purchases, and 
those representing payments on an account, how do yon 
balance the account? 

4. If you know the amount of indebtedness on an account, 
and the balance, how will you find the sum of the payments ? 

6, How do you keep a cash account? How do yoa 
balance it? 

6. If you know the cost of each of several things, how 
do you find the coat of all of them ? 

7. If you know the sum of two numbers and one of thent, 
how do you find the other ? 

8. If you know the cost of one thing, how do you find 
the cost of several things of the same kind ? 

9. If you know the cost of several things of the same 
kind, how do you find the cost of one ? 

10. Name some things that are sold by the dry quart ; 
by the peck ; by the bushel. 

11. Name aome things that are weighed by the ounce j 
by the pound ; by the ton. 

12. If you know the cost of an ounce of anything, how 
do you find the cost per pound ? 

13. If yon know the coat of a pound of anything, how 
do you find the coat per ounce ? 
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CHAPTER IX 
FACTOSS, HBASUSSS, MULTIPLES 

158. FsctDTs. Integral numbera whose product is a given 
number are called factors of that number. 

Thus, since 2x3x6x7 = 210, some of the factors of 210 are 2, 
3, 6, and T. We also iee that 210 has other factors, like 6, 10, 14, and 
so OD. Although every number has as factors itself and 1, we do not 
usually speak of these as factors. 

159. Prime Vorober. A number that has no factors is 
called a prime number. 

As stated in g 168, this means that the number itself B.nd 1 are 
excluded. Thus 2, 3, 6, and 7 are prime numbers. 

160. Prime Factor. A factor that is a prime number is 
called a prime factor. 

Thus 2, 3, and 6 are the prime factors of 30. Although 6 is a factor 
of SO, it is not a prime factor. 

161. Composite Number. A number that is not a prime 
number ia called a composite number. 

Thus 4, 15, 100, and 260 are composite numbers. 

162. Exact Divisor. A number that divides another with- 
out a remainder is called an exact divisor of that number. 

163. Exact Division. When we have an exact divisor, the 
case is said to be one of exact division. 

Thus 16 is exactly diviaMe by 5. Usually we speak of an exact 
divisor rimply as a divisor of a number. Then i^ain we often speak 
of an exact divisor as a measure of a number, because with it we 
may exactly measure the number, just as with a yardstick we may 
e the length of a carpet thnt is 10 yd. long. 
170 
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180 FACTORS, MEASURES, MULTIPLES 

164. Divisible irnmberB. When we speak of one number aa 
being divisible by another we mean exactly divisible, that is, 
divisible without a remainder. 

165. Eren Number. A number that is divisible by 2 is 
called an even number. 

166. Odd Number. A number that is not divisible by 2 is 

called an odd number. 

167. Divisibility by 2. A number is divisible by 3 if it mda 

in 0, S, 4, 6, or 8. 

Thus 36 must b« divisible by 2 if 6 is ; because 80, or any other 
number of tens, is diviBlble by 2, ten being 2x6. 

Thus we may tell without diyiding that l,023,fi78 la diviaible by 2. 

168. Divisibility by 3. ^ number is divisible by S if the 

eum of the digits is divisible by S. 

We often use the word digits to mean the value ol the aymbolx 0, 1, 
2, and so on to 9, as well as the characters from 1 to S. 

Thus 5i is diviaible by 3 since 6 + 4 la divisible by 3. 

Likewise, 634 Is divisible by 8 because 6 -|- 3 + 4, or IS, is divisi- 
ble by 8. 

169. DlviBibilltybyS. A number is divisible by 6 if it ends 
in or 6. 

For if a number ends in 0, it is tens, and 10 is divisible by 5. If It 
ends in 6, it is tens plus 6, and both are divisible by 6. 
There la no eaay test for divisibility by 7. 

170. Finding Prime Factors. Find the prime factors of 420. 
By § 107, 2 is a factor of 420 and of 210 ; by § 108, 3 is a n\A2ti 

factor of 105 ; by § 100, 5 is a factor of 35, th'e other factor ^ — - 
being 7. Hence the prime factors of 420 are 2, 2, 8, 6, 7. 2)210 

That is, divide as often as possible by the smalt- ■ . 
eat prijne factor, and then by the next larger, and — = 
so on until a prime quotient is reached. The sev- 
eral divisors and the last quotient are the prime factors. 
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171. Proring a Kofflbar Prime. Required to find If 239 is a 
piimfl number. 

The last digit is not 0, 2, 4, 0, or 8, so 230 cannot contain the factor 
2, and tlierelore cannot contain the factor 4, 0, S, or any other multiple 
of S. The sum of the digits does not contain the factor 8, and there- 
fore 239 cannot contain the factor S or any multiple of 3. The last 
digit is not or 6, and therefore 230 cannot contain the factor 5 or 
any multiple of 6. Therefore 2, 3, 4, 5, 0, 8, 0, ID, 12, 14, 16, 10, 
cannot be factors of 2S9. By trial we find that 7, 11, 13, IT, are not 
&Kton. We need not try any prima number higher than 17, ai the 
quotient when IT is tried is lut than IT, and ne have tried all prime 
factors below 17. Hence 239 ia prime. 

Try the various prime nwrnSerj, beginning with 2, to tee 
if they are factors. If no prime factor ie found before the 
quotient becomes less than the divisor, the number is prime. 



1. Sel«ot the even numbeia : 132, 640, 287, 1021, 3036, 
8292, 4127, 8329, 4878. 

2. Select the numbers divisible by 3 : 421, 636, 292, 441, 
1002, 3027, 1101, 8822, 6777. 

3. Select the numbers divisible by 6 : 830,272,637,4226, 
3010, 7200, 6305, 9270, 4005. 

4. Select the prime numbers : 53, 61, 97, 111, 121, 143, 
187, 1005, 1001, 1203, 2112, 1331, 1337. 

Find the prims factors of the follovnng : 

6. 120. 10. '176. 15. 1001. 20. 1728. 

6. 210. 11. 225. 16. 1245. 21. 5280. 

7. 150. 12. 303. 17. 1331. 22. 6006. 

8. 220. 13. 750. 18. 3645. 23. 3737. 
9 170. 14. 666. 19. 3432. 24. 9768. 
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172. Common Measure. A number that exactly divides 
each of two or more numbers is called a common measure 
of those numbers. 

Tbus 7 iB a common measure of 28 and 42, »Dce it exactly divideg 
each of them, as a foot length exactly divides a lO-foot length and a 
12-foot length that vie are measuring. A common measure ia also called 
a common diBtaor, or a eomi/um factor. 

173. Greatest Common Measure. The greatest number that 
exactly divides each of two or more numbers is called the 
greatest common measure of those numbers. 

Thus, while T is a cummun mtasure of 28 and 42, 14 la the greatett 
common measure. It is also called the ffreaiett common divisor. The 
letters G.C.M. stand for the words Greatest Common Measure, and 
G.C.D. for GreatcBl Common Divisor. 

174. Kumbers Prime to Eacb Other. If two integers hare 
no common measure, always excepting 1, they are said to be 
prime to each other. 

Thus, 35 and 33 are prime to each other, although each has factors, 

175. Finding the G.C.M. The greatest common measure 
of such numbers as we shall use in studying fractions is 
found easily by factoring. 

For example, required the G.C.M. of 24, 30, and 36. 
Finding the prime factors of each, we have the following : 
2)24 2)30 2)36 

3)^ 



The factor 2 occurs once in each of the numbers. The factor S 
KJCUT8 once in each of the numbers. No other factor occurs in eoM 
me of the numbera. Therefore the G.C.M. is 2 x 8, or 6. 

This solution may be expressed as follows : 

24 = 2x2x2x8; 80 = 2x3x5; 88 = 2x2x3x3. 
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Required the G.C.M. of 64, 81, and 108. 
How M = 2x3x3x3; 

81 = 8x8x8x3; 



Hence, to find the G.C.M, of two or more numbers, 
Separate the- numhera into prime factors and find the 

product of the prime factors eom/mon to the numbers. 
If one of the ^vea numben la a multiple of oue of the othera, it 

may be caoceled, since It moat contain all the lactoTB of that other. 

IbOB the G.C.M, of 48, 54, and 108 ie the same as that of 48 and 54. 



B 96 
Mnd the 6.C.M. of the follovnng : 



1. 2, 8. 


16. 


6,8,42. 


31. 


63, 84, 126. 


2. 4, 16. 


17. 


9, 12, 33. 


82. 


S3, 77, 121. 


S. 9,33. 


U. 


8, 28, 84 


33. 


30, 60, 260. 


1. 12, 78. 


19. 


9, 33, 81. 


34. 


32, 48, 128. 


S. 14, 49. 


80. 


10, 36, 85. 


36. 


61, 63, 132. 


6. 16, T6. 


81. 


12, 48, 68. 


36. 


36, 84, 132. 


7. 16, 66. 


88. 


14, 21, 77. 


37. 


60, 144, 676. 


«. 17, 61. 


83. 


16, 72, 96. 


38. 


38, 190, 760. 


9. 18, 81. 


84. 


18, 72, 81 


39. 


32, 160, 808. 


W. 19, 171. 


86. 


20, 80, 96. 


40. 


33, 132, 14a 


11. 20, 17S. 


86. 


24, 60, 96 


41. 


60, 125, 260. 


12. 21, 106. 


87. 


30, 90, 96 


42. 


64, 128, 266. 


la. 22, 121. 


88. 


32, 48, 96. 


43. 


64, 160, 640. 


14. 23, 207. 


89. 


36, 64, 90. 


44. 


63, 126, 333. 


16. 24, 246. 


30. 


39, 62, 91. 


46. 


76, 126, 376. 
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176. Finding the G.C.H. of Large Numben. It Ls not often 

necessary to find the G.C.M. of large numbers that cannot be 
Beparated readily into factors. An example will illustrate 
a process often called the long-division method. 

This method depends upon the principle that a common 
factor of two numbers is also a factor of their sum and of 
their difference. 

Required the G.C.M. of 323 and 357. 

323)357(1 Here ne cannot eaaU; factor tlie two nam- 

323 ben. We divide the larger number by the 

~3i)323f9 smaller to see if the smaller is the G.C.M. 

3Qg It is not because there is a remainder S4. 

~y7Yii.(2 ^^ ^^^ divide tbe smaller number by this 

'^^ remainder and find there is a remainder IT. 

— Henoe 94 is not the G.C.M. Then we divide 

the last divisor 34 by the last remainder IT and find that IT is an 

exact divisor of 34. Then IT Is the G.C.M. reqoirad. 



Mnd the G.C.M. of the following : 

1. 196 and 260. 9. 2813 and S978. 

2. 294 and 350. 10. 2002 and 3010. 

3. 333 and 692. II. 7099 and 9389. 

4. 410 and 697. 18. 2220 and 3293. 

5. 720 and 1728. 13. 2050 and 8003. 

6. 1875 and 2500. 14. 1140 and 1767. 

7. 1220 and 2013. 16. 3621 and 7100. . 

8. 1010 and 2121. 16. 3650 and 3796. 

17. What is the largest number that will exactly divide 
2378 and 3916 ? 

18. What is the largest number that will exactly divide 
651, 667, and 841 ? 
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177. Hnltipk. The product of two of mora integers is 
called ft multiple of each of them. 

Thus 20 1« a mnlttple of 2, i, 6, and 10, becaaae Sx3x& = 4x5 
= 2x10 = 20. This haatdready been defined (S 36). WsBpeakofTfi, 
for exainple, as a multiple of 36, and ot 61 as a multiple of IT, or we 
■peak of eocb aa a molliple of any other at its faotora. 

178. Common Multiple. A multiple of two or more num- 
bers is called a common multiple of the numbers. 

Thus 60 i« a common multiple of 8 and 10, and so are SO, 00, 120, 
and eo on, common mnltlplea of 6 and 10. 

179. Least Common Multiple. The smallest common multi- 
ple of two or mora numbers is called their least common 
multiple. It is the least number that is exactly divisible 
by each of them. 

Thus eo is a common multiple of 6 and 10, bot the least common 
multiple is SO. 

Tlie letters L.C.M. are used for the words Least Common Multiple. 

Since the L. CM. must eootaln each of the numbers, it must contain 
all of the prime factors of each, and this is the principle upon whieii 
the anding of the L.C.M. rests. 

IBO. Eluding the L.C.H. BeqniredtbeL.C.M.of 24, 30, 86. 
Resolving each number Into Its prime factors, we have 



The L.C.H. mart contain the faetonof 24, which are 2, 2, 2, and 3. 
These are therefore taken as part of iU factont. 

It most contain the factors of SO, which are 2, 3, and 6 ; bat we 
have abready taken 2 and 3, so we need take only 5. 

It must otmt^n the factors of 80, which are 2, 2, 3, and S ; but we 
have already taken 2, 2, and 3, so we need take only one more 3. 

Hence the factors of the L.C.U. are 3, 2, 2, 3, 6, 8, Their product 
to 860, and 860 is the L.C.M. 
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It is often convenient to adopt ajiother axrangement of 
the work, as in finding the L.C.M. of 12, 18, 30, 46. 

Here we arrtuge the Dmabera In a horizontal line, and divide 1^ 
the smaUcst prime factor common to Uoo or more of them. 

We first divide by 2, and wriM the quo- 
2 U2 18 30 45 ypmg ^„j (jg undivided wTrtberi aa well in a 
3 ) 6 y Ig 45 line below. In the flrat line of quotienU we 
2 15 cancel the 9 and the 15 because each Is a 

factor of 46, and derefore 45 contahis all the 
factors of and ot IE. We next divide hj 8, and in the last line of 
quotients we hare the numbers 2 and 15, which are prime to each other. 
Hence the L.C.M. is 2 x 3 x 2 x 15, or 180. 

Required the L.C.M. of 5, 15, 30, 60. 

S 1$ 30 60 ^ere we cancel tha 5 because It is a (actor of 

16. We cancel the 15 because it is a factor ot 30, 
and cancel the 30 because it is a factor of 60. Therefore 60 contaiua 
all the factors of the other nnmbers and ia itself the L.C.M. 

181. General Directions for Finding; the L.C.H. From the 
above examples the following directions may be observed : 

Separate each numher info its prime faatora in any con- 
venient manner. Fijid the prodtict of these faetora, using 
each factor the greaieat number of titnea it occurs in any 
one of the given numbers. 



Find the L. CM. of the following : 



1. 


22,33. 


7. 3, 21, 36. 


U. 6, 9, 12, 16. 


2. 


ir, 61. 


8. 4, 12, 38. 


14. 7, 14, 21, 36. 


3. 


16, 24. 


9. 6, 15, 39. 


IS. 8, 28, 36, 62. 


4. 


15, 36. 


10. 8, 20, 48. 


16. 9, 21, 39, 93. 


6. 


27, 39. 


11. 9, 42, 49. 


17. 10, 15, 26, 60. 


«. 


33,66. 


12. 12, 24, 144. 


18. 16, 24, 64, 96. 
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187 



19. 6, 9, 12, 33. 

20. 9, 27, 36, 63. 

21. 20, 24, 30, 40. 

22. 24, 36, 48, 60. 

23. 11, 22, 33, 66. 

24. 14, 28, 77, 91. 

25. 20, 28, 5C, 80. 
36. 30, 40, 50, 60. 

27. 32, 40, 48, 80. 

28. 45, 63, 72, 99. 

39. Find the least number of i 



29. 4, 8, 12, 16, 32. 

SO. 5, 10, 20, 36, 4S. 

31. 6, 18, 30, 42, 66. 

82. 7, 21, 63, 70, 84. 

83. 8, 32, 64, 72, 96. 

84. 9, 27, 64, 63, 90. 

35. 10, 11, 12, 22, 33. 

36. 11, 15, 33, 45, 55. 
87. 12,16,24,36,72. 
38. 13, 26, 52, 78, 104. 

larbles tliat ceui be divided 



equally among 15, 20, or 26 boys. 

40. Find tbe shortest distance that can be exactly meas- 
ured by a 3-foot rule, or a 5-foot pole, or a 10-foot pole. 

41. What is the smallest quantity of liquid that can be 
measured exactly by 2-quart, 4-quart, 6-quart, or 8-quart 
measures ? 

42. What is the smallest sum of money that can be 
counted out in 5-cent pieces, 10-eent pieces, 25-cent pieces, 
or 60-cent pieces ? 

43. What is the capacity of the smallest water tank that 
can be filled in an integral number of minutes by either of 
two pipes, if one discharges 32 gallons a minute and the 
other 48 gallons a minute ? 

44. Find the least number of oranges that, when arranged 
in groups of 6, 7, 8, or 9, has just 5 over in each case. (Find 
the L.C.M. and add 6. Test the result.) 

45. Find the least number of marbles that, when arranged 
in groups of 8, 12, IS, 60, or 120, has just 7 over in each 
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188 FACTORS, MEASURES, MULTIPLES 

1B2. CuuelUtlon. As in § 97, we may apply oar knowl- 
edge of divisibility of numbers, iind shorten the work by 
canceling equal factors from both dividend and divisor. 

For example, divide 11 x 27 x 30 by 3 x 9 x 16. 

The common factor 8 U canceled from the 3 in the divieor and the 

27 in the dividend. The common factor 9 is canceled from the Q in the 

divisor and the that remalni uncanceled in the 27 of the dividend. 

The common factor 15 is 

9 2 canceled from the divisor 

11 X %r X 3g ^ 11 X 1 X 2 ^ and the 80 In the dividend. 

^X^X^^ 1x1x1 There remains for a dividend 

11x1x2, and for a divisor 

1x1x1. Hence the quotient Is 22. This is much shoTter than finding 

two produol«, 6010 and 406, aod then the quotient 22. 



Mnd tA« quotient of: 



3x4x 


11 


8 X 12 X 61 


4 


X 9 X 


17 


9 X 30 X 38 


6 X 10 X 19 


12 


x21 


X6T 


9 


Xl4 


Xl9 


13 


x20 


x91 


13 


X 13 


Xl4 


12 


X 32 


X78 


» 


Xl6 


x26 


16 


x26 


x64 


10 


x80 


XlO 


18 


X27 


x96 



■ 2x3x4x6 
8 x 16 X 28 X fi 



< 23 X 14 
< 19 X 29 X 39 



3 


x38 


x58 


Xl3 


27 


x36 


X42 


X72 


6 


X 9 X 14 X 


18 


34 


xSS 


x36 


X37 


5 


Xl7 


x9x74 


24 


x34 


x44 


x64 


3 


X 8 X 17 > 


33 


16 


Xl8 


x48 


x76 


26 


x30 


X36 


x21 


24 


X 63x82 


x91 



■ 41 X 13 X 21 X 12 
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GAKCELLATION 189 

17. What is tiie quotient of 36 times the product of 4S 
and 119, divided by 14 times the product of 21 and 17 f 

18. If a dividend is the product of 68, dl, and 95, and 
the divisot is the product of all the prime numbers between 
12 and 20, what ia the quotient ? 

19. If we divide the product of 16, twice 16, and three 
times IC, by the product of the square of 2 taken three 
timea as a factor, what is the quotient ? 

20. How many times is the product of all the prime num- 
bers between 20 and 30 contained in the product of 203 
and 230? 

21. A man worked 4 weeka, 6 days a week, for a market 
gardener, and received for his pay 24 crates of berries 
valued at $2 a crate. How much did be earn a day ? 

22. How many dozen quart bottles of imported pickles 
at $6 a dozen must be given iu eschange for 3 cases of 
olives, each oontaining 2 dozen bottles at $3 a dozen ? 

23. A grocer exchanged 16 boxes of soap, each containing 
60 cakes at 4 cents a cake, for a certain number of oases of 
preserved fruit, 2 dozen jars to a case at 40 cents a jar. 
How many cases did he get ? 

24. A man exchanged 9 firkins of buttsr weighing 56 
pounds each at 30 cents a pound for aeveial rolls of mat- 
ting, 40 yards to the roll worth 42 cents a yard. How 
many rolls did he get ? 

25. If 24 men, working 9 hours a day, can do a piece of 
work in 12 days, how many days will it take 18 men, work- 
ing 8 hours a day, to do the work ? 

26. If 16 men can do a piece of work in 16 days, working 
9 hours a day, how many days will it take 20 men work- 
ing 12 hours a day to do the work ? 

D,g,t,.?<i I,, Google 



190 FACTORS, MEASURES, MULTIPLES 

27. A clerk -working 48 weeks in a store, at $12 a veek, 
receires the same amount that another clerk receives in 36 
weeks. What is the weekly wages of the other clerk ? 

28. A dealer sells a shipment of 36 horses for $2700. 
He sells another shipment of 26 horses for the same amount. 
What is the average price per horse in each of the two 
ehipmente ? 

29. We find the volnme of a rectangular box by taking 
the product of its three dimensions expressed in the same 
unit of measure. The dimensions of one bos, expressed as 
abstract numbers, are 4, 5, and 6, and two dimensions of 
another box of the same volume are 3 and 10. What is the 
other dimension of the second box ? 

30. Expressed as abstract numbers, the dimensions of one 
box are 8, 12, and 15, and two dimensions of another box 
of the same volume are 6 and 30. What is the other dimen- 
sion of the second box ? 

31. Expressing the dimensions as abstract nnmbers, a 
cellar is 20 long, 14 wide, and 6 deep. How deep must 
another cellar be that is 16 long and 16 wide, in order that 
the capacity of both cellars may be the same ? 

32. How many times as much earth must be removed 
from a cellar excavation 175 feet long, 80 feet wide, and 
16 feet deep, as from a cellar excavation 150 feet long, 
40 feet wide, and 6 feet deep? 

33. How many times as much earth must be removed 
from a cellar excavation 160 feet long, 40 feet wide, and 
9 feet deep, as from a cellar excavation 60 feet loi^, 40 feet 
wide, and 6 feet deep ? 

34. How many times as much will a box contain whose 
dimensions are 8, 27, and 35, as one whose dimensions are 
7, 12, and 18 ? 
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CHAPTEB X 
COMMON FRACTIONS 

183. Fraction. A number that shows what part or what 
number of parts of a unit is taken is called a, fraction. 

Fractions have already been studied in the Fourth Year. Thej ate 
now reviewed and are studied more carefully. 

184. Common Fraction. A fraction expressed by two num- 
bers, one under the other with a line between them, is called 
a common fraction. 

183. Terms of a. Fraction. In a common fraction the num- 
ber above the line is called the numerator; the number be- 
low the line is called the denontmator ; the two together are 
called the terme of the fraction. 



In the fraction } the numet-ator la 3 and the denominator is 4. The 
denominator (aamer) shows into how many equal parts the unit has 
been divided, and the numerator (numberer) shows how many of these 
equal parts have been taken. 

186. Unit Fraction. A fraction whose numerator is one is 
called a unit fraction. 

Thus i is a unit fraction. It is also called AfractumaX unit. 

187. Proper Fraction. A fraction whose numerator is less 
than the denominator is called a, proper fraction. 

For example, j is a proper fraction. 

188. Improper Fraction. A fraction whose numerator is not 
less than the denominator is called an improper fraction. 

For example, J and J- are improper fractions. 
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COMMON FRACTIONS 



189. FractiOD as an ExpresBed Division. In this figure we 
see that | of 1 inch equals | of 2 inches, or the result of 



|.fi,«. J-.... 

dividing 2 inches by 3 ; that is, f is the same aa | of 2, or 
2 divided by 3. Therefore, 

A fraction is an expressed division, ike numerator being the 
diuidejul and the denominator the divisor. 

190. Reduction of a Fraction to lowest Terms. Since we may 
divide both terms of a fraction by the same number without 
changing the value of the fraction, we may continue this 
division until the terms are prime to each other. 

If the terms of a fraction are prime to each other, the 
fraction is expressed iu lowest terms. 

For szample, }f is «spre»ed in lowaat terma, bat ^ is not. 

Therefore, to reduce a fi-aetion to lowest terms, cancel all 
the factors common to both nwmerator and denominator. 

For example, reduce §g to lowest terms. 

Canceling 2, we have }j ; canceling S, ne bave |. 



Seduce to lowest terms : 





9 


» 


17 


fft 




10 


H 


19 


iV. 




11 


H 


19 


Ml 




12 


» 


20 


i"* 




13 


U 


81 


AS 




U 


ii 


22 


Af. 




15 


i! 


23 


AS 


il 


16 


tl 


24 


«. 
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LOWEST TERMS 198 

191. SfldoetlDn of a FnctioD to Hicher Tenna. By mnltiply- 
ing both terma of a fraction by the same nnmbei we m^ 
reduce a fraction to higher termt. 

For example, reduce {} to sixtieths. 

Heie 60 ■<■ 13 = D, so that tbe denominator moit be mnltlpllad bj 
5 to make BO. Therelore wo mulliply botk temu by 6, and |i = |j. 

Therefore, to reduce a fraction to a Jraetion having a 
higher denominator, divide the required dw^Jminator by the 
given denominator and multiply loth terma of the fraction 
hy the quotient. 

193. Reduction of an Integer to an Improper Fiactlra. An 
int^er may be exptesaed as an improper fraction with any 
required denominator. 

Reduce 3 to an improper fraction with denominator 7. 

We may simply think of 8 aa eqiul to f . We have, then, the same 
cue as iD § lei. Multiplying both terms t^ T, we have f = V- 

Therefore, to reduce an integer to a fraction with a given 
denominator, multiply it by the given denominator and under 
thia product torite the denominator. 



Seducta, 


'itdicated: 












ToGOths; 


I.). 


2. A- 


3. 


A- 


4. »• 


ToSOths: 


5. i. 


«• A. 


7. 


A- 


». A 




To 144tbs 


».^. 


10. A- 


11. 


A. 


12. ^, 




To 166ths 


13. i. 


"■ A- 


15. 


A- 


16. A 




To 266lhs 


17. i. 


I». A- 


19. 


A- 


M. A 




To 288ths 


SI. J. 


22. A- 


23. 


A- 


M- A 




To 320HB 


85. i. 


2«. A- 


27. 


A. 


ss- A 




TolOOths 


29. J. 


«>■ A. 


31. 


A- 


aa- A 

byGOOg 


e 
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193. Mixed Humber. A aumber composed of an integer 
and a fraction taken together ia called a mixed numlcr. 

Thns3{ is a mixed nnmber. It Ib read "two and three foorthft." 

194. Reduction of an Improper FracUon. An improper frac- 
tion may always be reduced to an integer or a mixed number. 

For example, required to reduce {} to an integrer or a 
mixed number. 

DiTlding both (emu bj IS, we have ], which equate 6. 

Kequired to reduce ^f to an integer or a mixed number. 

Since f J is an expreased divisiou, we divide 36 b; 16 and the 
quotient Is 2^, or 2}. 

Therefore, to reduce an improper fraction to an integer or 
a mixed nitmier, divide the numerator by the denominator. 
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Seditce to integers or mixed numbers : 



L ;j 


10. H 


19. H. 


28. I!. 


37. W 


2. 19 


11. H 


20. Vf. 


29. !!■ 


38. W 


». a 


la. i! 


21. I«. 


30. W- 


39. W 


i. f§ 


13. H 


22. U- 


31, fj. 


■ 40. W 


'■ H 


"■ H 


23. H. 


82. It 


"■ m 


6. fl 


IB. » 


2»- «• 


33. »|. 


«. HJ 


'■ ♦! 


16. »l 


25. W- 


81. Iff. 


M. m 


8. }| 


"■ e 


26. «. 


8S. W- 


«• m 


'• H 


18. H 


27. If 


36. W- 


«■ w« 



46. If the numerator of a fraction is equal to the denom- 
inator, to what integer is the fraction equal ? 

47. If the numerator of a fraction is 2\ times the denom- 
inator, towhatmixed number is the fraction equal ? To what 
integer is it equal if the denominator is | of the numerator ? 
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195. Kednctlon <d a llized Hnmlier. A mixed number may 
always be reduced to an improper fraction. 

For example, required to reduce 2j to an improper fraction. 
Since 1 equals 4 fourths (j), 2 equals 2x4 fourths, or 8 (onrths (}) i 
and B fourths and 3 fourtbs are II fourths (V)- 
^ Therefore, to reduce a mixed number to an improper fraC' 
tion, m.ultiplff the denominator by the integral part of the 
mixed number, and to the product add the nuwieratorj 
under thit sum write the denominator- 



SediKe to 


improper fractions : 


1. 3i. 


11. 2A. 


21. 8A 


2. 4J. 


18.6*. 


22. 6J, 


8. r|. 


18. SH- 


23. m 


4. 6i. 


14 


m 


24. 7Ji 


6. 9j. 


U 


m 


25. m 


6. 7A. 


16 


7A- 


26. 6A 


7. 6A. 


17 


9A. 


27. 8A 


8. 8ft. 


18 


3^,. 


28.2(4 


9. 9;,. 


19 


6A 


29. 6iJ 


10. 6H. 


20 


m- 


80. IH 



31. V,. 

32. 5ii. 

33. 7iJ. 

34. 3||. 

35. 6|}. 
S6. Ify. 

37. 6^,. 

38. 5^. 

39. 36|}. 

40. 72H. 

41. How many eighths (|) are there in J ? in 3 ? in 3| ? 

42. How many sixteenths (ji|) are there in ^ ? in 5 ? 
in 5A? 

43. How many thirty-seconds (^) are there in ^^ ? in 
3 ? in 3^ 7 

44. How many tins, | of a pound each, can be filled from 
I of a pound of pepper ? from 2 pounds? from 2 J pounds? 
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196 COMMON PRACTIOHS 

196. Onunon Denominator. If two or more f motions have 
the same denominator they are aaid to hare a common 
denaninator. 



19T. Similar Fractions. Fraotions that have a common 
denominator are called aimilar fractiont. It is always pos- 
sible to reduce fractions to similar fractions. 

Forexample, required to reduce f and ] to similar fractions. 

The L.C.M. of the denomiaators is 12. Seducing } to tnelfthe 
(S 191) we have A, and reducing j to twalftha we bave ^,. 

TIiB L.C.D. of several fractions Is the L.C.M. of the given 
denominatots. 

Hence, to reduce fraetvma to aimilar fractions, reduce them 
to fraetiona whose common denominator is the L.C,M. of the 
given denominators. 



aeauce to si 


muar/rai 
13. J 


nona, vatng 

i. i- 


M. i, J, J, ». 


f i 


» J 


J.l- 


ae. i, f, }, f. 


l,ft. 


«■§ 


i. i- 


a'. J, J, \, i. 


l,»- 


"■ » 


l,J. 


2«. \, S, !, |. 


A. A- 


"J 


*.A- 


29. 4, », i, 1- 


A.A- 


w. i 


I.A- 


»o- i, i. 1, ft- 


H, t|. 


I». i 


J.A- 


»»■ i, t. ft, A- 


H, »■ 


ao, J 


A,A. 


»«■ J. i, ft, ft- 


», n 


ai. 1 


A.A- 


M- i, J, ft, ft- 


a, A 


as. ) 


A.A- 


M- J. ft. A, ft- 


A.» 


8». 1 


A.A- 


M- i. ft: A, ft- 


H.fl- 


« I 


A, A- 


M- »■ ft, A, A- 
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198. Addition of FrKtiona. I£ we add 3 marblee aad 5 
pencils, we have aa a sum neither marbles nor pencils, but 
just 8 things, of two different kinds. So if we add } and f 
we shall have as a sum neither fourths not sixthS) but just 
8 parts of a, unit, of two different sizes. 

Therefore, to add fractions that are not similar and obtain 
a definite sum, we must reduce them to similar fractions. 

Eequired the sum of | and |. 

Here tha L.C.M. of « uid e ia 12. Therefore the L.C.D. Is IS. 

Then J =1*1. 

and #=i|. 

Now juBt as «9 + tlO = $19, twelfths + 10 twelfths ^ 19 twelfths. 

ThatlB, I + j = A+il-« = lA- 

Therefore, to add fractions, reduce them to similar frac- 
tions havinff th« least common denominator, if they are not 
similar. Write the sum of the numerators over the least 
1 denominator, and reduee the result to lowest terms. 



104 



i.) 


11 


i.f 


21- i, A 


81 


i,H- 


t.i 


12 


S.I- 


28- 1. H- 


32 


i.l)' 


ia 


13 


J, A 


as i. A- 


U 


J.H- 


i.i 


14 


}.A 


24. J, H. 


84 


Mi 


hi 


15 


I.A 


2»- A, A- 


35 


A. H- 


i.j 


16 


i. H 


26. A. A- 


36 


A, ii- 


i. 1 


11 


J. A 


2'. A, H- 


37 


*,A. 


hi 


16 


I.A 


26. A. H- 


38 


A.A- 


). i 


19 


l.i. 


29, i, A- 


39 


A. A- 


hi 


20 


l.ii 


30. i, A. 

Dig 


40 


H. IS- 
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198 COMMON FRACTIONS 

199. Addition of Mixed Numbers. In adding mixed t 

bers we may proceed ae in the following example: 
Required the aum of 3|, 5|, and 16j. 



The L-CD. is 2 x 



r 40. Bedacing the (lacUona t 



similu' fractions with denominator 40, 

we have SJ = 3H,. 

5j= 6tj, 

and 16J = 16^ , 

Therefore the Hum = 24ji = 24 + 2}J = 26}j. 

Therefore, to add mixed numbers, add separately the 

integers and the fractions and find the sum of tke results. 
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Fivd the sum of: 



1. 2i,3|. 7. 27|,42|. 1». IJ, 3j, 4}. 

2. 2|, rj. 8. 26|, 37J. 14. 1|, Z\, 5^. 

3. ii, 6g. 9. 29g, 32|. 15. 21, 4^, 6^- 

4. 3i, 5J. 10. 46i, 36^. 16. SJ, 6j, 5^. 

6. 4J, 63. 11. 27§, 621. !'■ *i. ^i, TJ. 

6. 61, 74. 12. 37J, 71^. 18- H, 4?, ^A- 

19. In a pile of four books the fii-st is J of an inch thick, 
the second 1^ in., the third J of an inch, and the fourth 2| in. 
What is the height of the pile ? 

20. A merchant had four pieces of cloth of the same kind. 
The first piece contained 84| yd., the second 112J- yd., the 
third 132| yd,, and the fourth 148^ yd. How many yards 
of cloth had he in all ? 

21. Five cana of sirup were measured very carefully and 
the first was found to contain 2J qt., the second 2| qt., the 
third 2tV qt., the fourth 2/g qt., and the fifth 2f qt. How 
much sirup was there in all ? 
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SUBTRACTION OF FRACTIONS 
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200. SoMiactliM of FtMtionB. In BubtraotloB tre reduce the 
fractions to similar fractions with the L.C.D. as in addition. 

For example, required to take g from j. 

Tbe L.C.D. la 21. Bedoolng to twentr-foartha, 
we tare f = i|, 

and I = ft. 

Therefore the difference Is }} - ft, or ft. 

Therefore, to ivbtract one fraction from another, reduae 
them to similar fractions having the least common denom- 
inator, if they are not similar. Write the difference of the 
numerators over the least common denom.inator, and reduce 
the result to lowest terms. 







IZERCISE lOe 






S^irad at 


indicaUd: 




1- 1 - 1- 


13- J- A- 


>l. i - A- 


2 


l-l- 


17. i-(|. 


32 


l-H- 


3 


S-i- 


"• \ - a- 


33 


l-A- 


4 


i-J- 


i». J - A- 


34 


i-H- 


S 


l-J- 


20. J-iJ. 


35 


l-A- 


6 


4-A- 


21. i - If 


36 


i-n- 


7 


*-ft- 


22. ji-j. 


87 


l-H- 


8 


J-A- 


23. J-,V 


38 


i-H- 


t 


S-A- 


24. 1 - A- 


89 


A-A- 


10 


l-A- 


23. ( - IJ. 


40 


A -A- 


u 


l-A- 


23. J-H. 


41 


A-A- 


12 


t-A- 


27. A - A- 


42 


A - T*,. 


13 


l-A- 


28. A -A. 


43 


H-AV 


U 


iS-J- 


2». A - »■ 


44 


A-AS- 


IB 


H-t- 


'O..A-H- 


49 

Digiti. 


A -AW,, 
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COMMON FRACTIONS 



201. Subtraction of Mixed Numban. In snbtraotmg mixed 
onmberfl we proceed as id the following examples : 

(1) Required to subtract 4J from 7J, 

The L.C.D. is 8 x 8, or 21. Reducing to twanty-fcmrths, 
we have T] := lH, 

and ^ = 4l- 

Tberefore the difference U 7|J — 4)|, or 3^. 

(2) Reqaiied to subti^t 5| from 8^. 

The L.C.D. is S X 2 x S, or 12. Reducing to twelftbs, 
we have Sj = 8^ 

aud ^ = ^' 

Since we cannot take 9 twelf Clis from 2 tweiftha, we change 8^ to 
7 + lA, OT 7H. Then TJj - 5ft = 2ft. 

Therefore, to subtraet one mixed number from another, 
reduce the fractions to similar fractions ; then subtract the 
frontons and integers separately. 
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Subtract as indicated : 



1. 71-2}. 


«. 111-2J. 


11. 12J-8J. 


2. 9J-3i. 


7. 10| - 3J. 


12. 16i - 7i. 


3. 6f-2i. 


8. 16i-7|. 


13. 16i - 2J. 


1. 8I-2J. 


9. 12J - 6i. 


14. 19| - 3|. 


S. 7A - 6J. 


10. 14J - 9J. 


15. 31( - 7/, 



16. From a piece of silk containing 126J yd. there is cut 
23| yd., 36| yd., and 24^ yd. How much is left ? 

17. A. man bad a farm of 275^ acres. He sold 45f acres 
to one man, 27J acres to another, and 16^ acres to a third. 
How much had he left ? 

18. A train that reached Rochester at 9J o'clock a.m. left 
New York 7| hours earlier. When did it lea™ New York ? 
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202. Molti^itttion of a Fnctloii by wca Intassr. Just u 
2 times 2 feet are 4 feet, 
■o 2 times 2 fifths (|) are 4 fifths (}). 

In the same way, 3xi = J, 3x?-f, 6xJ=V = lS- 
It we have to And 6 x ], it U better to indiMte the moItlpllcatlOD 
flnt and iliortwi the actual work by caoc«Uatlon, tbua : 



ax^ = 



= 41. 



Therefore, io mvltiply a fraction by an integer, multiply 
the numerator by the integer and write the product over the 
denominator. 

Before actually multiplying, indicate the multiplication 
and caneel if possible. Reduce the result to lowest terms. 



Multiply : 
1- 6 X f . 

2. 8x|. 

3. 16 X |. 

4. 18 X J. 
H. 22 X J. 
6. 26 X 8- 
1 32 xi. 
8. 36 X A- 
fl. 42 X A. 

10. 66 X A- 



lOS 



11. 120 X A- 

12. 128 X H- 

13. 160 X A- 

14. 176 X A- 

15. 192 X ^5. 

16. 208 X A- 

17. 224 X ii- 

18. 240 X jg- 

19. 266 X J J. 

20. 272 X 3i. 

31. If a book costs $|, how much will 17 books cost ? 
SS. If a. train travels j of a mile in a minute, how far 

will it travel in 132 minutes ? 



21. 126 X A. 

22. 140 XT',. 

23. 150 X li. 

24. 216 X A- 

25. 228 X A- 

26. 262 X H' 
87. 264 X il' 

28. 325 X A- 

29. 432 x/>. 

30. 500 X ij. 
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203. To flsd A FmcOonal Put of an Intqpr. One of the 
most important operations with fractions is to find a frac- 
tional part of a number. To take a fractional part of a 
number is called multiplicatioti by a fraetion. 

That is, to take J of 6 is called the multiplication of 8 hy }. We in- 
dicate the operation by the eipresBion : j of 6 = 2, or } x = 2, the 
Bymbol X being read <tf in the latter case. Special emphasis should be 
given to this important caae. 

Therefore, to multiply an integer by a fraction, multiply 
the integer by the numerator of the fraction and write the 
product over the denominator. 

It is advisable to cancel before the actual multiplication, if possible. 
Thus, in taking ^ of 12, the work should be arranged as follows : 



of 12 



_ 4 X i^ _ 16 _ 



Multiply : 

1. i of 18. 

2. I of 24. 

3. i of 35. 

4. J of 48. 
B. J of 76. 

6. S of 93. 

7. I of 24, 



EXERCISE 109 



A of 72. 
^5 of 80. 
li of 96. 
A of 72. 
^1^ of 80. 
i^g of 96. 
•^ of 100. 



14 



21. 



22. At 72^ a yard, how much will J of a 
coat? I of a yard? 

23. At 96/ a yard, how much will | of a 
cost ? I of a yard ? 

24. At 88/ a yard, how much will | of a 
cost ? J of a yard ? { of a yard ? 



A of 72. 
^j of 80. 
ii of 84. 
i3 of 96. 

H of 100. 

g^ of 100. 

^ of 200. 
yard of cloth 

yard of cloth 

yard of cloth 
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2M. To find a Fractloiua Part of 
required to find f of J. 





I Fraction. Suppose it is 



j_ 



In thia figure let the line AB be divided into five equal parts at 
the points C, D, E, and F. Then AF ia J of AB. 

Let each of the 6 parts be divided into 3 equal parts. Then each 
of these parts evidently is -^ ot AB. 

That is, i of ! = Vs "^ the whole. 

Then 4 cf I niist ^^ * times ei8 much, or ^. 

Then \°^\ ™"st •»* twice ^, or ^. 

Therefore, to multiply a fraction by a fraction, find the 
product of the numerators for the required numerator and the 
product of the denominators for the required denominator. 

This case also demands special emphasis. 

Always cancel as far as possible. For example : 





11 ,16 H >; 1? 5 
1! 22 WxlU 8 
i 2 






Midtiply: 


EXERCISE 110 






I. |ot|. 


7. J of J. 




13. A of J. 


2. i of ft. 


8. J of J. 




". AoIJ!- 


a. J of H. 


9. J of ». 




15. i, of !(. 


4. JofJi- 


10. 1 of ft. 




16. J of A. 


5. 1 of JJ. 


11. A of |. 




17. i of S|. 


6. fofA. 


12. A of ft. 




18. J of fi,. 


19. How much 


is half of three quarters 


of a yard ? 


20. How much 


is 1 of 1 of an acre ? 






21. How much 


is a quarter of J of a 


mile? 


22. How much 


is an eighth of A of 




inch? 
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Find the products of the foltomng : 






23. 1 X SJ, 


29. H X S- 




»». § X f X f 


24. 1 X if. 


SO. H X J. 




36. txjxj. 


2!. ixlj. 


SI. AX». 




37. SXjXj. 


26. ,', X |. 


32. A X |. 




38. JXiXi. 


s». Axf 


M. H X J. 




>». » X 1 X |. 


2«- AXH. 


34. H X ^<,. 




40. 1 X J X J. 




of (distance ftroond) 


i square being J 



of an inch, what is the length of each side ? 

42. The perimeter of a triangle being g of an inch and 
the sides being equal, what is the length of each aide? 

43. If the distance to a certain house is | of a mile, what 
fraction of a mile haa a boy gone when he has covered -^ 
of the distance? 

44. If it takes a train J of an hour to reach a certain 
station, what fraction of an hour vill it take to cover { of 
the distance ? 

45. A remnant of lace cost $|. How much did { of the 
remnant cost ? How much did f of it cost ? 

46. If ^ of a yard of lace is needed to trim two neck 
bauds, how much lace will be needed to trim one neck band? 

47. If an automobile travels a mile in |{f of a minute in 
a certain race, how long would it take to travel | of a mile 
at the same rate ? 

48. If a woman pays $| for a yard of ribbon, how much 
would she pay for 5 of a yard ? for J of a yard ? for ^ of 
a yard? 

49. A milliner used J of a yard of velvet for the upper 
brim and the crown of a hat, and | as much for the lover 
brim. How much velvet did she use for the hat ? 
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50. A piece of goods | of & yard long is } as long after 
tooking. How long is it after tucking ? 

61. A piece of cloth | of a yard long loses J of its length 
in tucking. How long is it then ? 

St. A woman has cat some goods ^ of a yard wide for a 
rufSe; She uses I of this width for a hem and f of the rest 
for tucking. How wide is the rufSe when it is finished ? 

63. If I pay $2 for | of a yard of a certain kind of velvet, 
what part of a yard will I buy with $1? What part with 
$1.60, which is J of $2 ? 

94. A girl in a shop makes | of a yard of a certain kind 
of chiffon appliqu^ in an hour. How much does she make 
in 20 minutes ? in 45 minutes ? 

55. If it takes J of an hour to solve a pj^ of examples, 
how long would it take to solve g of them at the same 
rate ? How many minutes ? 

66. A man who owned | of the stock in a certain company 
sold J of what he owned. What part of the stock of the 
company did he then own 7 

57. In making the plans for a house an architect wishes 
to draw a line that shall be ^ as long as one that is || of an 
inch long. How long shall he draw it ? 

68. In 40 minutes the minute hand of a clock makes } of 
a revolution. What part of a revolution will it make in 32 
minutes ? (32 minutes — f ^ of 40 minutes.) 

6». In 66 minutes the minute hand of a clock makes 4i 
of a revolution. What part of a revolution will it make in 
33 minutes ? 

80. A boy finds that when the front wheel of his cart has 
made one revolution the cart has moved f of a yard. How 
far has it gone when the wheel has made | of a revolution ? 
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205. Hntetplicatloa of a Hlxed Number by on Integer. Since 

3 X 6 = 16, aod 3 x g = f = 2j, therefore 3 x 6j equals 
tlie sum of these products, that ia, 15 + 2^, or 17^. 

Therefore, to multiply a mixed number hy an integer, 
multiply the whole part arid the fractional part separately 
by the integer and add the products. 



1. 


2 X ITS. 


Z 


3x26}. 


3 


3 X ISJ. 


4 


4 X 35i. 


5 


2x43J. 


6 


3 X 26|. 


7. 


6x56J. 


». 


4 x33a 


9 


3x25/, 


10 


5X48H 



11. 2 X 16^. 21. 4 X *32f 

12. 3 X 17-ii^. 22. 7 X $21J. 

13. 4 X 25t^. 23. 6 X $35j. 

14. 8 X 39ii. 24. 8 X $27}. 

15. 8 X 58if 85. 12 x 117^. 

16. 2 X 46^. 26. 15 X 222j. 

17. 4 X 74^. 27. 12 x 305^. 
IB. 9 X 86^. 28. 16 x 211|. 

19. 8 X 69^. 29. 25 x 107^. 

20. 6 X 97iJ. 30. 35 x 121-ft. 

31. At $2j a yard, how much will 9 yards of cloth cost ? 

32. How many feet ia the perimeter of a square 26^^ 
feet on a gide ? 

33. A dealer sells 16 notebooks at 3| cents each. How 
much does he receive ? 

34. A rod being 16j feet long, how many feet in the 
perimeter of a lot that is 26 rods long and 16 rods wide ? 

35. In a motor race one of the cars averaged 1| miles a 
minute. How many miles did it travel in 7 minutes ? 

36. If a boy lives 1| miles from this school, and has a 
cousin living 25 times as far from here, how far from here 
does the cousin live ? 
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206. Koltiplication of an Int^er by a Mixed Number. Since 
2 X 9 = 18, and I of 9 = Y = 6^, therefore 2j x 9 equals 
the sum of these products, or 18 + 6j, or 24j. 

The sfmbol x ftfter » mixed number is read timet, as with lutegeis. 

Therefore, to multiply an integer hy a ■mixed number, mul- 
tiply the integer by the whole part and the fractional part 
separately and add the products. 

In practice, to take the product of an integer and a mixed nnmlier 
we use as the multiplier whichever is the more convenient. For ex- 
ample, it is shoiler to multiply 249j by 2 than to multiply 2 by 249]. 
Bat if it is required to multiply 4 ] by M8, it \b easier \o cliange the order 



and multiply 648 by 4[. These tt 
249} 



) examples may be arranged thiu : 



81 (} of 646) 



7 <J of 648) 
2 (4 X 848) 



ifuttiply : 

1. 3! X 75. 

8. 4J X 69. 

J. 61 X 72. 

«. 7} X 84. 

5. 6i X 31. 

6. 8| X 39. 

7. 7J X 48. 

8. 9| X 60. 
d. 6{ X 64. 

10. 7j X 70. 



Six 96. 


21. 3^ X 160. 


61 X 91. 


22. 4A X 640. 


2AX32. 


23. 7 J, X 176. 


3,V X 64. 


24. 8A X 666. 


5AX80. 


25. m X 352. 


9AX96. 


26. 12Jj X 288, 


6ft X 38. 


27. 15i|x256. 


4AX60. 


28. 20ft X 240. 


9AX88. 


29. 300ft X 62a 


7ft X 62. 


80. 500A X 384 
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■107. Hnttlpllcatloii of Two Mixed Numben. We may multi- 
ply one mixed number by another by the method explained 
in g 206 or by that in § 204. 

9i For example, we may multiply 9} by 2^ as here 

2^ Bbonn. But it is UBuall; easier to reduce botli to 

3j{J of 9j) improper fractions and multipiy as In §204. Thus 

19} (2 X 9|) In the case of 6} x 4}^ we have 6{ = V. uid 

22J Hi = {i- Then 

2 16 

Therefore, to multiply a mixed number by a mixed num- 
ber, reduce each to an improper fractioti and m.ultiply. 

In the case of a fraction and a mixed number, reduce ttie mixed 
number to an improper fraction. 





EZSBCI8B 113 




Multiply: 






1. 21 X 3|. 


6. 2i X 311. 


11. 33J X 665. 


2. 3i X Ij. 


7. 3i X 25J. 


12. 33i X 120f. 


3. 2J X 3J. 


8. 7J X 33J. 


13. ^^ X 132|. 


t. H X 71. 


9. 3} X 66J. 


U. I65 X 336j. 


S. 4J X 6J. 


10. 6J X 291. 


15. 21i X 441J. 



16. At the rate of $66^ a month, how much rent will a 
man pay for a city apartment in 6 months ? 

17. If a train travels at the rate of 48f miles per hour, 
how far will it travel in 2j hours ? 

18. Some blotting paper is ^ of an inch thick. What 
will be the height of a pile of 2| dozen sheets ? 

19. If an arithmetic is IJ inches thick and a reader is 
1} of an inch thick, what is the height of a pile of 7 arith- 
metica and 9 
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306. Divliloa of « Fraction by aa Integer. There are two 
oaaes to be considered ; 

(1) When the numerator of the fraction is diTisible by 
the divisor. 

In tbi« case, jiiat aa 8 ft. -t- 2 = 4 ft., luid 9B + 2 = #4, so 6 ninths 
(j).i-2 = 4niDths(}). In the same wa^, iV -^3 = A'^'^li -*- ^ = A- 

(2) When the numerator of the fraction id not divisible 
hj Utfl divisor. 

Take Hie quo of { 4- 3. This la the nme u J ol (, which «qQali ^, 
Id the same waj, 1 -<- 3 = i of j = /). 

Therefore, to divide a fraction by an inteffer, divide the 
numerator by the integer if poitible, and write the quotient 
over the denominalor. 

If it is impoas&le to divide the numerator by the integer, 
multiply the denominator by the integer and write theproduet 
under the numerator. 

It is eaaier to Indicate tii\a mukiplicaLioD aud tlien cancel 11 pc»- 
sible. ThoB 

!5»6 = _2_ = 1. 



Find the quotient nf: 



H + J. 


8. Hh-20. 


15. }} -1- 126. 


H-H9. 


9. 41^-67. 


16. H * 161. 


H*17. 


10. ii-^ Si- 


17.^*170. 


A*6. 


ll. ftSH-lil. 


U. tVu * 333. 


U + 10. 


la. iW*6?- 


19-tH,*77. 


H-15. 


13. If-t-lOO. 


ao. ,n. + "»■ 


H-26- 


14. H + 126. 


ai. rtw + m 
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209. Division of a Uized Number by an Integer. A mixed 

number may be divided by an integer by first reducing it to 
an improper fraction and then proceeding aa in § 208. 

For eiample, Sj -?- 7 = V ^ 7 = ||. 

In case the mixed number is long, however, it is easier 
to divide as vrith integers, continuing the division antil a 
remainder is found that is smaller than the divisor. 

For ezaraple, ITT} -i- 5 = 35 with remainder 2J. Dividing the re- 
mainder, we have 2) + 6 = 5 + 5=:; i- Hence the entire quotient isSBj. 

Therefore, to divide a mixed number by an integer, divide 
as with integers until a remainder is found that is less than 
the divisor ; then divide this remainder by the divisor. 

We may reduce to a decimal fraction before dividing. 

EXEsaSB 115 

Find the quotient of: 

1. 3| H- 0. 7. 2Sf -^ 8. 13. 142^ -i- 6. 

2. 4| -=- 7. 8. 28| -!- 7. 14. 166| -h 10. 

5. 5f + 6. 9. 32| -^ 9. 15. 133^ -?- 20. 
4. 6J -i- 6. 10. 41| H- 6. 16. 275^ -s- 12. 

6. 83 -!- 4. 11. 34^ -f- 7. 17. 266J -j- 15. 
6. 7| -!- 59. 12. 78t^ -t- 9. 18. 345-^ -^ 25. 

19. If 9 boots cost f 6J, or $6.75, what is the avei-^e 
coat? 

20. If 7 yards of cloth cost $8j, or $8.75, what does it 
cost per yard ? 

21. If 19 yards of basket-weave burlap cost $21|, or 
$21.37i^, what does it cost per yard ? 

22. If 15 dozen pairs of buttonhole aciasors cost $67^, 
or $67.50, what do they cost per dozen ? 
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210. IHrMliig by a Unit Fnction. Since there are 4 foartbB 
of an inch in 1 inch, therefore 1 inch ->- ^ of an inch = 4, and 
2 inches -»- J of an inch = 8. In the same way, 5 + | = 20, 
7 -!- } = 28, and so on. 

And if 5 -(- } = 20, then j -t- } mnat eqiuil j as much, or y, or SJ. 
Therefore, to divide by a unit fraction, multiply by the 
denominalor. 

That i«, 15 + i = 8 X 16 = 120, 

27 + i = 4 X 27 = 108, 
| + A=16xt = 6, 
2i + A = 32 X 2i = 80. 



Mnd the quotient of: 
1. 28 + i- «• 8 -^ *• tl- 2i ■*- i- 

2.37-i-J. 7. i-i-A- la-Sj + i. 

3. 49+J. 8. J + A. 13. 51-.-J. 

4. 66 + J. ». 1 + ^. 14.6} + ^. 

5. 93 + ^ 10. i + jP,. 15. 26j-i-3V. 

16. If a sheet of veneer is ,'j of an inch thick, how many 
sheets pressed together will have a thickness of 1^ inches ? 

17. If a sheet of blotting paper is jij of an inch thick, how 
many sheets are there in a pile that is 15g inches thick ? 

18. If each book is ^ of a foot thick, how many books 
are there in a single pile of books 8j feet high ? 

19. If a bicycle is traveling at the rate of a mile in ^ of 
an hour, how many miles will it travel in 3| hours ? 

20. How many weights of ^J, of a pound (or 1 ounce) 
each will it take to weigh ITJ pounds ? 

21. If a wagon wheel makes ^ of a revolution in going 
1 foot, how many feet will it go in making 17| revolutions P 
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811. DMdine by « Dacdon. We have found (§ 210) that 
vhen Te have to divide by ^ we may multiply by 3. 
We also know that when we multiply the divisor by 3 we 

divide the quotient by 2. 



TbatlB, 



-c 8 (§210). 



_3x6 



Therefore, to divide by a 
inverted divtear. 



half as much (J 66) = 
|of& 

frOfCtioTt, multiply by the 



- of ;? = 25. Similarly, \ 



;of = 



Ad luvartMl fr&ction is alio called the rfCiprocal of the fraoUon. 
That U, the raciprocal of i is { . The product of a fmcUon &ud lla 
reciprocal is always one ; Uma, { of J = 1. 



Find the qvatierU of: 








1. 3*1 


11. 16 + J 


21. 1 + J. 


31. 2i + I. 


2. 5*i 


18. 15* J 


22. 1 + j. 


32 


»! + !. 


3.7 + 1 


13. 16 + j 


23. i + i. 


33 


5J + !. 


4. + i 


14. 21 + 1 


24. i + i. 


34 


£j + i. 


5. 8i-i 


15. 24 + 2 


as. J + j. 


35 


7( + i. 


6. SH-i 


16. 30 + i 


28.8 + 1. 


36 


8J + j. 


7. 8 + j 


17. 40 + 1 


27. rt, + j. 


37 


Oi + j. 


8. + J 


18. 20 + 1 


28. ft + j. 


38 


7A + J. 


9. 8 + i 


1». 32 + t 


29. j + ;,. 


39 


9A + i. 


10. 9 * 1 


SO. 7S + 1 


SO. j+H. 


40 


8A + A 
Google 
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312. DMdliig b7 a Mixed ITambv. To divide by a mixed 
number it is generally beat to reduce tbe divisor to aa 

impioper fraction and proceed as in §211. 

For example, to divide 10 liy 8^ Is tlie BBine aa to divide 10 by V'l 
or to talro -fi, ot 10. But ^ of 10 = 3 ; henoe 10 ■•- 3} = 3. 

Therefore, to divide by a mixed number, reduce the divitor 
to an improper fraction and multiply the dividend by the 
reeiproeal of th» divisor. 



Find the quotient of: 

1. 3 -(- 7J. 10. 48 + 12i. 19. fi + 7j. 

8. 5 + 4J. 11. 72 + 16|. M. A + 6j. 

3. 9 -f- 6^. 12. 26 H- 33i. 21. ^ -*- ^^■ 

4. 7 + 5\. 13, 48 -!- 66|. 22. 12j -t- ej. 

5. 6-»-4f. 14. 50^37^. 23.12^+3i. 

6. 6 + 6|. 15. J + 2J. 24. 12^ + 6|. 

7. 8 ■*■ 3J. 16. I -t- 3J. 26. 16| + 12^. 

8. 25 -s- 3J. 17, f -*- 2|. 26. 33j -t- 66f. 

9. 62 -»- 6§. 18. I -!- 6J. 27. 371 "*• H- 

28. Find the coat per ton if 3J tons of hay cost $37^. 

29. How many Btiips of cloth, each 2^ yards long, can 
be out from a piece that is 4d yards long 7 

30. A dealer paid $247} for 7} dozen pairs of Bhoes. 
How much did they cost per dozen ? How much per pair? 

81. A dealer paid $224J for 3^ dozen pairs of shears. 
Hot much did they cost per dozen ? How much per paii ? 
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r J of 4. 



S13. To And what faction One Number is Vt Anotber. For 
example, 3 is what fraction of 4 ? 

Since 1 = ^ of 4, 

therefore 3 = 3x1 of 4,0 

The result therefore equals 3 -r- 4. 

As El further example, ) is what port of j ? 

Since 1 = | of 1, 

therefore f = f of } of the second fraction 

= J of the second fraction. 

The result therefore equals } -^ i- 

Therefore, to find what fruetion one number is of a second, 
divide the first number by the second. 

The result may be a mixed number. It may also be integral, as 
when we find what fraction 33 is of 10|, the answer being 2. 

Special emphasis should be given t« this important caae, and the 
class should be asked to suggest original problems based upon it. 



119 
Find what fraction the first number is of the second : 

1. 6, 16. 7. 17, 8J. 13. 4, J. 19. 3j, 6}. 

2. 19, 57. 8. 39, 9J. 14. |, |. 20. 4^, Sj. 

3. 15, 35. 9. 9j, 47. 15. J, A- 21. 6|, 3^. 

4. 29, 87. 10. 73, 59. 16. fy, A- 82. 8J, 16|. 

5. 17, 86. 11. 5\i, 91. 17. ^,, fy. 23. 33J, 100. 

6. 16f, 60. 12. 3^, 99. 18. ^„ ^. 24. 66§, 100. 
Find what part of a dollar is represented by the following: 



25. 10 cents. 



27. 60 cento. 

28. 25 cento. 



29. 75 cento. 

30. 12^ cento. 

31. 33^ cento. 

32. 66; cento. 



33. 6^ cento. 

34. 37^ cento. 

35. 62^ cents. 

36. 87^ cents. 
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37. If a man has to drive 17^ mi., what part of the distance 
has he gone vben he has driven 3} mL? 

38. If 2 lb. of flour are produeed from 2) lb. of wheat, the 
weight of the flour is what part of the weight of the wheat ? 

39. A cubic inch of copper weighs 5/5 oz. This is what part 
of the weight of a piece of copper wire weighing 10^ oz. ? 

40. Two men are working on the same job for the same 
wages. One works 15 days and the other works 21 days. It 
the total wages are $99, how much does each man receive ? 

41. Two men are working on the same job for the same 
wages. One works 4j days and the other S| days. What 
part of the total wages should each receive ? 

42. Ftdid a barrel containing 30 gal. of oil 1\ gal. leaked 
out. What fractional part of all the oil remained ? 

43. If a boy is making a 25-mile trip on his bicycle, what 
fractional part of his journey has been completed when he 
has gone 18| mi.? 

44. What part of a barrel (31^ gal.) is 1.23 gal.? 

45. If a man by working S hr. can finish | of a piece of 
work, what part of the work can he finish in 3 hr.? 

46. In 6j lb. of beefsteak there are 4^ lb. of water. What 
part of the beefsteak is water ? 

47. If a piece of bronze weighing 7J lb. contains 5J lb. of 
copper, what part of the bronze is copper ? 

48. If a mass of lead and zinc weighing 16J lb. con- 
tains lOj lb. of lead, what fractional part of the whole mass 
is lead ? 

49. If a book has 540 pages, what part is finished when 
216 pages have been read ? 

50. In Ex. 49 what part of the book still remains to be 
finished ? Add the answers to Exs. 49 and 50. 
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814. To Ind the Whole vbensFracdoiul Part is (Hven. For 
example, if } of a yard of cloth costs 30 cents, what does 
1 yard cost ? 

Since f f a y lud ooite 80 cente, 
then j of a yard cosla j of SO cents, or 10 cents, 
and J of a yard, or a whole yard, coats 8 x 10 cents, or 80 cents. 

A short way to obtain this result is ei^idently to multiply 30 cents 
by I, that is, by the reciprocal (£ 211) of the fraction. Special empha- 
tia should be given to this important case. 

Therefore, to find the whole when afinctionalpart it given, 
multiply the given part by the reoiprocal of the fraction. 

EXXKCISB 120 

1. $16 is f of what sum of money ? 

2. $45 is I of what sum of money ? 

3. 84 mi. is | of how many miles ? 

4. 17J ft. is J of how many feet? 

5. 243g lb. is J of how many pounds ? 

6. If I of an acre costs $35, what does 1 acre cost? 

7. If I of a roll of carpeting costs $84, what is the cost 
of the whole roll ? 

8. A dealer sold 12 yd, of cloth, which was -^ of the 
whole piece. How many yards were there in the piece ? 

9. A dealer sold 28^ yd. of cloth, which was | of the 
whole piece. How many yards were there in the piece ? 

10. $75 is \ more than (that is, | of) what sum of money ? 

11. $76 is 4 less than (that is, | of) what sum of money ? 

12. 119 ft. ia tV more than what length 7 

13. 155 ft. is ^ less than what length ? 

14. $1107 is \ more than what sum of money ? 

15. $1001 is I less than what sum of money ? 
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16. 48, i. 

17. 48, |, 

18. 66, 

19. 72, |. 
30. d6, |, 
81. 99, A- 
22. 27, fy. 



SO. 226, 1 

31. 222, f . 

32. 235, j. 

33. 333, A. 

34. 1200, f . 

35. 1440, {I 

36. 1760, Ig. 



GiMM the/ollowinff whole numhert, 'wKieh art the indi- 
cated fractional parts of eertain ot3ier nuntbara, find tlu 
other numiere: 

23. 102, i. 

U. 102, |. 

25. 120, f. 

36. 126, |. 

27. 130, |. 

28. 140, i. 

29. 168, l 

37. If 45 qt 'will fill 48 bottles, each bottle requires That 
part of a quart ? 

38. What part of Sj qt. of simp will it take to fill a bottle 
containing } qt. ? 

39. What part of 9^| qt. ia a cupful, the cup holding 

40. What part of 28 in. is ^in.? ^in.? fin.? Jin.? 
7 in.? «| in.? 4Jin.? 

41. What part of 7 J in. is 1| in.? 

42. What part of 675 lb. of butter ia used to fill a jar 
containing 18| lb. ? 

■ 43. A man is traveling 9| mi. What part of the distance 
baa he covered when be has gone 3| mi.? 

44. If a man had to travel 69 mi. and has already traveled 
7J mi., what part of his journey is finished ? 

45. A boy bad 60 mi. to ride on his bicycle. He has 
already ridden 6| mi. What part of his journey is finished ? 

46. A figure having a certain number of equal sides has 
a perimeter of 34| in. Each side is 5j in. long. This is what 
part of the perimeter ? How many sides has the figure ? 
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215. Hnltiplyiiig and DividioK the Term? of a Fraction. The 
following important principles should now be reviewed : 
Multiplying the numerator hy any number multiplier the 

Jraetion by that number. 

This is seen by studying the accompanying figure. 
Dividing the numerator by any number dividex the fraction 
by that number. 

That is, t±l = t - 2 

5 ' 

Show hy these squares that | of the rectangle divided by 2 is 
equal to — '- — of the rectangle, or \ of the rectaugte. 

Multiplying the denominator by any number divides the 
fraction by that number. 



2x6-5 
T by this circle that > or -f^, equali 



Dividing the denominator by any number multiplies the 
fraction by that nuTober. 




8 + 2 4 


8 1 . 1 1 1 . i . f 


Show by this line Chat - 


8 8 1 1 ' 1 — ' — I 


.qui. 2x5. 


-' ' ,it 


Multiplying or dividing both terms of a fraction by the 


same number does not 


change the value of the fraction. 




. , 1 


"•"*!=lfM 


i i ' 


44 + 22 

8 B + 2 4' 


and both - and - equal -■ 
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ExmciSE 121 






Drill Work in Fraotionb 


Find the mm of: 




1- i. I- 


6- i, ft- 11- 


*, A- 16- 1. A- 


2- J. ft- 


7. i, ft- 12- 


4, i!- "- i, H- 


3- i. A- 


8. i, \t. 13. 


1, Si- IB- i. A- 


*■ i, ft- 


9- 1, 18 "- 


J, i!- 19- J. H- 


5- i. 11- 


10- i, H- 15- 


i. ft- 20- ft, rt- 


21. To the a 


im of i, i, and 1, add the snm of J, f j, and f . 


22. To the sum of |, |, and W. add the sum of J, i, and A- 


Find ihs sum of: * 




23. 8J, 5|. 


31. 62J, 29|. 


39. St, 65, 4f,. 


21 


6i, 8|. 


32. 75J, 62H. 


40. 6J, 3i, 6i|. 


28 


2J, 7J. 


33. 92J, 76A. 


41. 44,34,5^. 


26 


61, H- 


34. 73§, 61Vi. 


42. 2i, 5H, 6A. 


27 


H, H- 


35. 52J, 75^1. 


43. 3|, 2A, 6/,. 


28 


n, 8j- 


36. 48A, 73H- 


44. 4J, 3}, 6JJ. 


29 


3J, 6A- 


37- 621, 61^. 


45. SA, 6A, 7J}. 


30 


4|, 6ft- 


38. 37A, 32JJ. 


46. 9A, 13SJ, 16H- 


Stuitrocl lu 


ndicated : 




"- 1 - i- 


54- 32 - 4). 


61. 9A - 71. 


48. i - \. 


55. 63 - 5J. 


62. 8A-3J. 


«-f-ft- 


56. 72 - 8A 


63. 6H - 4|. 


so-l-ft- 


57. 48 - 3^^ 


64. 7H-3J. 


51- i - A- 


58. 67 - BA 


65. 9H-6i. 


52. i- A- 


59. 71 - 6A 


66. 8H-6J. 


53. H- A 


60. 80-9^g 


67. 23i - 8A. 
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Find (he value of : 

fis- 9^ - m- 

69. 42| - 8^. 

70. 398 - 2tV- 

71. 48J - 6^. 

72. 73J - 17/,. 

73. 69| - 48^. 

"■ 76^ + tV - 9^. 
75. i + i + J + i - i- 

76- 3 + i + i + J - i- 



77, 3 + J - J. 

'«■ t + « - i- 
w- fV + i - f • 

80. 1 + J - i - 1. 

81. j + |_j_l. 
82- f + A + 2 - i, 

83. I + J + 5t - i. 

84. 20 + IJ - 2J - I 

85. 30 - 3J - It - J 



86. If we add 12J to 16f, and then subtract 9| from the 
uin, what is the result ? 

IHnd the value of: 

87. f of 68, 90. H of 110. 

88. i of 96. 91. ^J of 120. 

89. I of 90. 92. \i of 240. 
MiUtiply as indicated : 

96. 75 X J. 100, j of |. 

97. 64 X iY 101. i of J, 

98. 96 X T^. 102. -^^ of f. 

99. 81 X j. 103. T^s of A- 
jR»irf (A< following products : 



108. 6i X 65- 

109. 6? X 7|. 

110. 6J X 9J. 

111. 7g X 7J. 

112. 91 X H- 

113. 62 X 607i. 



114. 7| X 63|. 

115. 4; X 28^. 

116. 8? X 31^, 

117. 5? X 48^, 

118. 4J X 51,iV- 

119. 28 X 636 J. 



OS. ^ of 144. 
91. ^j of 128. 
95. Jj of 192. 

104. ^ of j. 

105. A of A- 
108. /, of |. 
107. w ol H- 

120. 63 X 429f . 

121. 48| X 48^. 

122. 63i X 1273V- 

123. 35^ X 228^. 

124. 61^ X 240J|. 

125. 37/j X 480^. 
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Perform the diviswms indieaUd : 

126. t -H |. 133. S + f. 140. J -H J. 

127. 8-!-?. 134. 5-*- J. 141. J + |. 

128. f -!- 1. 136. i -^ |. 142. | -f- SJ. 

129. ? -^ 2i. 136. | + 4f. 143. 7f ■*■ 1}. 

130. 9| ^- 3J. 137. lOf + 3J. 144. 5j + 1|. 
181. 29i + J. 138. 3^ + 2J. 145. 2^ ^- SJ. 
132. 4{ + 2J. 139. 4f -t- l^ft. 146. 16| -!- 2i. 

J^jwi (Ae value of: 

147. i of } of ]. 191. f of I of J of 1 cu. ft. 

148. j of I of J of 1 cu. ft. 152, j of J of I of 1 cu. in. 

149. i of 5 times 8 sq. a 193. | of 15 times 48 sq. ft. 

150. i of 4 times 16 sq. in. 154. } of 13 times 14 sq. in. 
155. Multiply the Bum of g and | by the sum of J and {. 
15fi. Divide 7 by the sum of | and .j^. 

197. Divide the sum of ^ and | by 79. 

158. Divide the product of § and } by the product of | 
and g. 

In the foUowiii^, the second number is what part of the 
first number ? 

159. V- A- "8. 8^, If. 173. 17, ^. 

160. 82, 91. 167. 41|, ^. 174. 66J, ISJ. 

161. 243, 27. 168. 100, 37^. 175. 45§, 7%. 

162. 16j, 2|. 169, 421, l^i- 1". 624, ^\- 

163. 66§, 33^. 170. 225, 37^. 177. 22i, 16g. 

164. 41J, 21j. 171. 371, ^- 1™- *21, 60|. 

165. 33J, 16|. 172. 427, 47j. 179. 326, 29^^ 

D,g,t,.?<l I,, Google 



222 COMMON FRACTIONS 

216. Pncdul Uses of Cancellation. We have often seen 
that cancellation is useful in simplifying the work. It is 
of pai-ticular value in connection with mixed numbers. 

What is the product of ^, 451, ^h and 16 J ? 

Reducing the mixed numbers 8 

to improper fractions, 451 — V> ^^ '' 

S3J = ija, 16j = Iji. Proceeding 1 X 91 x Jgg x Jgg 8®6 

as in 8 182, and canceliDg, ti.e /? x 2 x » >: | i 

product is ITOej. -iiuDJ 

EXERCI8B L2Z 
Midtiply : 

1. 201 X 32J X 16;. 6. 7g X 21 X 5i X 21i. 

2. 16f X 16i X 331, 7. 21 X 33 X 4J X 5|. 

3. 271 X 241 X 371- 8. 31 x if X S| x Sf X 7|. 

4. 42| X 66S X 75^. 9. 8| x ?! x 5^^ X 1^. 

5. 36tV X 22^ X 12J. 10. 2| x 3^ x 6f x 6| x 7}. 
11. Divide the product of i, 7, 19, 21, and $4 by the 

product of 14, 38, 28, and 3. 

18. Divide the product of 3, 9, Ifi, 38, 42, and 75 by the 
product of 19, 7, 3, 6, 27, 60, and 8. 

13. Divide the product of 2, 3, 4, 6, 6, 7, 8, and 9 by the 
product of 10, 12, 14, 15, and 16. 

14. How many times aa much will it cost to transport 
12 boxes of merchandise weighing 300 lb. each 200 mi., as 
to transport 6 boxes weighing 400 lb, each 75 mi., at the 
same rate per pound for each mile ? 

15. How many times as much will it cost to transport 
3 boxes of merchandise weighing 400 lb. each a given 
distance, as to transport 2 boxes weighing 300 lb. each 
the same distance, at the same rate per pound? 
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16. A bushel contains 2160^ cu. in. The capacity of an 
orange box, 12 in. by 12 in. by 26[ in,, is how many cubic 
incbea more than Ij bu. ? 

17. A bushel contains 2150^ cu. in. In shipping Georgia 
peaches a crate 8 in. by 12^ in. by 22 in. is used. This con- 
tains how many cubic inches more than 1 bu. ? 

18. A bushel contains 2150| cu. in. In Xew Jersey a 
bushel cranberry box is 12 in. by 8j in. by 22 in. How does 
this differ in capacity from the bushel ? 

19. California apples and pears for local use are shipped 
in a 60-pound box 22 in, by 10 in. by 12 in. How does this 
differ in capacity from the bushel of 2150j^ cu. in. ? 

20. A California cantaloupe crate is 38 in. long, 16 in. 
wide, and 16 in, deep. This is how many cubic inches ? 

21. The California orange box is sometimes 26} in. by 
llj in. by llj in., and sometimes 22 in. by 7| in. by 17^ in. 
Which holds the more, and how many cubic inches more ? 

22. Dried fruits are shipped in 60-pound or 25-pound boxes. 
The 50-pound box is 15J in. by 9 in. by 9 in. How many cubic 
inches in the box ? 

23. A 26-pound box for shipping dried fruit is some- 
times 13| in. by 9| in. by 6| in., and sometimes 16 in. 
by 9 in. by 6 in. Which box holds the more, and how 
much more ? 

24. For shipping fruit out of the state, the sizes of some 
of the boxes used in California are as follows : 

Plums, 18J in. by llj in. by 4 in. 
Cherries, 16} in. by lOj in. by 2j in. 
Pears, 18} in. by llj in. by SJ in. 
Peaches, 18^ in. by 11| in. by 4| in. 
Find the number of cubic inches in each box. 
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Dkill Woek 






Add as indicated : 






1. 47J + 93^. «. 72J + 83i. 


9. 


29i + 47J. 


2. 62J + 35J. 6. 85J + 16|. 


10. 


87( + 19|. 


3. 67J + 29i. 7. 89f + 231- 


11. 


67} + 49J. 


4. 39ft + 28i. 8. 87J + 62ft 


12. 


37* + 18ft. 


Suitraci aa indicated : 






13. 79f - 22). 16. 1374 - 86J 


19. 


48} _ 231. 


U. 92i - 37j. 17. 303 - 19^. 


20. 


82) -681. 


15. 72i - 66J. 18. 41| - 16J. 


21. 


72 - 46|. 


Multiply m indicated : 






22. 27 X 14J. a«. 32 x 92J. 


84. 


67 X 74|. 


23. 18 X 96|. 29. 30t X 68. 


86. 


40J X 96. 


24. 32i X 85. 80. 41} x 96. 


36. 


76x60t. 


25. 12J X 12). 31. 16J X 2J. 


37. 


3(x6j. 


26. 153 X 8f . 32. 32 x 36^. 


38. 


32 X 40}. 


27. 16 X 417j. 33. 21 x 220f 


39. 


f of I of If. 


Find Ihtfollmailtg: 






40. i of f of f . 44. 


j of t of j of 2 ft. 


41. i of J of J of 1 ft. 45. 


} of 1 of f of 5 in. 


42. J of 15 times 8 ft. 46. 


i of 25 times 48 ft. 


43. 1 of 9 timea 16 in. 47. 


ft of 12 times 24 in. 


Find the number of which : 






48. 23 is 4. 61. $150 is f 


54. 63 is (. 


49. 76 is %. 62. 38 is }. 


55. 126 is H. 


50. 222 is f . 53. 45 is ft. 


56. $2Ji6 is t. 
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Divide, using cancellation : 

57. 2 X 3 X 6 by 6 X 9 X 4. 

58. 3 X 14 X 20 by 16 X 21 X 7- 

59. 4 X 16 X 27 by 9 X 5 X 24. 

60. 7 X 21 X 77 X 6 by 49 X 33 X 42. 

61. 20 X 26 X 32 X 48 by 27 x 40 x 15 x 12. 

62. 32 X 27 X 44 X 39 by 65 X 72 X 26 x 8 X 3. 

63. 126 X 108 X 61 X 8 by 40 x 46 x 84 x 12 x 3. 
Dwide aa indicated : 

64. t -t- J. T7. I + f 90. f 1- 2J. 

65. A -^ f . 78. J + f. 91. 6| + 3i. 
«6. I-H*. TO. i-!-2J. 92. 9i-i-li. 

67. J + |. 80. A -^ t- M- 3i -(- 4f . 

68. A + S. Bl-i^^i,. 94. 4j+12i. 

69. A + ^,. 82. A -=- A- 95- lO^i^ + 9J. 

70. ,', -*• ^. 88. 3 -.- 1^. 96. 2^„ -i- 3i. 

71. f H- g. 84. 6i + 19g. 97. 3^ i- 2^^. 

72. l + f. 85. 7A + 1J- 98. 4^^ + 12^. 

73. l^i. 86. 1§ -i- 3f. 99. 5? -^ 2|. 

74. j -«- f. 87. 40J -I- 33i. 100. 15f -^ 3(. 

75. f + T^. 88. 13t»5^2§. ' 101. 12j -i-2i. 
W- ^? -^ A- 69. 14^-=- 2f 102. 46f + 6f 

108. At 12^^ each, find the cost of 147 balls. 

104. At 16|^ each, find the cost of 114 notebooks. 

105. At 33i^ each, find the cost of 102 handkercMefB. 

106. At $1.33i a volume, find the cost of 166 books. 

107. At $1.16| a yaid, find the coat of 142 yd. of laoe. 

108. At $1.12^ each, find the cost of 112 yd. of velvet 
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Miscellaneous Problems 

1. At 32/ a gallon, what will 12| gal. of vineg&r cost? 
In ettcb of the following examples estimate the approximate 

anewer and write it down. After the problem ia solved compare tiie 
approximate answer with the real aoswer. This is one of the best 
checks against absurd results. Thus 3J x 22f is a reasonable approxi- 
mation for S} X 22f in Ex. 2. 

2. At 22/ a pound, what will 3f lb. of steak cost ? 

3. At 18/ a gallon, what will 6j gal. of oil cost? 

4. At 26/ a pound, what will 6J lb. of butter cost ? 

5. At 12^/ a yard, what will SJ yd. of ribbon cost? 

6. At $2.60 a yard, what will 7f yd. of velvet cost ? 

7. If 6 yd. of silk cost |I6.75, what is the price per yard ? 

8. If 8 doz. men's hose cost $55, what is the price per 
dozen? 

9. A man drives 39,6 mi. in BJ hr. What is the rate 
per hour? 

10. If 48 doz. boys' hose cost $57.60, what is the price 
per dozen ? 

11. At 14/ a gross, how many gross of buttons can be 
bought for $3.22 ?■ 

12. A dealer buys 200 lb. of raisins for $19, How much 
do they cost a pound ? 

13. A grocer pays $10.08 a gross for canned soup. How 
much does he pay per can ? 

14. If 20 electric lights cost 10/ per hour, how long can 
we bum 4 such lights for 20/ ? 

15. A dealer pays $18.83 for 7 rocking chairs. How much 
does he pay for each ? 
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16. A dealer sells 17 paih of mackerel for $40.80. What 
is the price per pail ? 

17. A man pays $1110 a year for the rent of a city house. 
How much does he pay a month ? 

18. A grocer buys a 60-gallon barrel of Porto Rico 
molasses for $11.60. How much does it cost per gallon ? 

19. A grocer sells a half chest of tea, 140 lb. to the chest, 
for $19.60. What is the price per pound ? 

20. A merchant sold a 40-yard piece of cloth for $46, gain- 
ing 12^< a yard. How much did the piece cost him ? 

21. A grocer buys 33| doz. 1-pound cans of cocoa at 43^ 
each and sells them at 58/ each. How much does he gain ? 

22. A dry-goods dealer sold 75 yd. of cloth for $112.60, 
thereby gaining $28.50. Howmuchdiditcost him per yard? 

23. If a family uses 3 bbl. of flour in a. year, and can 
buy the flour at $5.60 a barrel or at 3/ a pound, how much 
will be saved by purchasing by the barrel ? (Allow 196 lb. 
to the barrel.) 

24. If a family uses Ij gal. of kerosene in 6 weeks, and 
the kerosene costs 16/ a gallon, how much will be used in 
52 weeks, and how much will it all cost ? 

25. If gas costs $1 per 1000 cu. ft., and a family uses 
2320 eu. ft. in October and 2475 cu. ft. in November, how 
much is the gas bill for the two months ? 

26. At the beginning of the month the gas meter registers 
14,260, and at the end of the month 17,140. How much is 
the gas bill tor the month, at $1.25 per 1000 cu. ft.? 

27. A grocer buys six 6&-pound boxes of dried apples at 
4^/ a pound and sells them at 6/ a pound. How much does 
he gain in all ? What fractional part of the cost does he 
gain? 
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i 

S8. A ealeaman receives $15 a week. He works 49 weeks 
a, year. His expenses are $396 a year. How much does be 
save a year ? What fractional part of his income does he 
save ? 

89. I boi^ht 6 lb. of primeH @ 12^^, 8 lb. of dried apricots 
@ 12^^, 2^ lb. of raisins @ 16/, 1( lb. of figs @ 22/, and 
^ lb. of English walnuts @ 18/, and gave the grocer a $5 
bill. How much change should I receive ? 

30. If 1 cu. ft of water weighs 62 lb. 8 oz., what part of 
1 oz. does 1 cu. in. of water weigh ? 

31. A gaUon being 231 cu. in., what does 1 gaL of water 
weigh ? 1 qt. of water ? 

32. A certain kind of stone is 2j times as heavy as water. 
What does 2^ cu. ft. of this stone weigh ? 

33. Another kind of stone is 8^ times as heavy ae water. 
What does 3| ou. ft. of this stone weigh ? 

34. If good milk is 1.03 times as heavy as water, what is 
the weight of a can of such milk containing 3^ cu. ft, the can 
itself weighing 6 lb. 4 oz. ? 

35. Ice is 0.92 as heavy as water. How much does 1 cu. ft. 
weigh ? How much will a block of ice weigh that is 3^ ft 
long, 2^ ft. wide, and 14 in. thick ? 

36. A water tank for tire pui-poses is placed on top of 
a factory. It is 16j ft. long, 8j ft. wide, and 4f ft. deep. 
When filled within 2 in. of the top, what is the weight of 
the water ? 

37. I bought 8 cans of peaches @ $3.75 a dozen, 16 cans 
of tomatoes @ $1.37^ a dozen, 9 cans of soup @ $1.00 a 
dozen, 3^ lb. of raisins @ 18/ a pound, 2} lb. of nuts @ 17/ 
a pound, 1^ gal. of sirup @ 60/ a gallon, 1^ doz. c^es of 
soap @ 42/adozen. How much was my bill ? WritethebilL 
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S8. If a boy rides 23| mi. on a bicycle in 2| hr., what is 
Ids rate per hour ? 

89. In buying 2^ doz, cans of peaches, how much is gained 
by buying @ $3.7'1 a dozen over buying at the rate of 
3 cans for a dollar ? 

40. What is the cost of ej lb. of mackerel @ 16^, 3^ lb. 
of codfish @ 12^, and 4 cans of salmon at the rate of 2 cana 
for a quarter ? 

41. I bought J gal. of olive oil @ $3.30 a gallon, but J 
of what I bought leaked out. What rate per gallon do I pay 
for That is left ? 

42. In buying 48 cans of tomatoes, how much is gained 
by buying two cases of 2 doz. each, @ $2.89 a case, over 
buying at the rate of 3 cans for 40^ ? 

43. I bought 3 gal. of best maple sirup @ $1.12j a gallon, 
and 2^ gal. of New Orleans molasses @ 62^ a gallon, and 
gave the grocer a $5 bill. How much change did I receive ? 
(Neglect fractions less than J^, although in a bill a fniction 
of a cent is nsually called a cent.) 

44. I bought 8 lb. of prunes @ 12^/, 4 lb. of figs @ 19^, 
2^ lb. of candles @ 12J^, 12 lb. of sugar @ 6if, and 3i lb. 
of English walnuts @ 18^, and gave the gi-ocer a $d bill. 
How much change did I receive ? 

45. I bought 10 lb. of white beans @ 6j^, 3^ lb. of split 
ps^s @ 7/, 3 cans of soup @ 12J^, and 2^ lb. of paraffin 
candles @ 12 J^. How much was my bill? 

46. If we buy 12 lb. of sugar at 5%^, 3 J lb. of tea at 60/, 
and 12 lb. of coffee at 37 J^, how much is the bill? 

47. If 12 cups of flour make 4 loaves of bread, how many 
loaves will a barrel of flour make ? Allow 3 cups of flout to 
the pound, and 1961b. of flour to the bari-el. 
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18. If a recipe will provide enough for 5 persona, and 
you wish to provide for 8 persons, what part must you add 
to the recipe ? Instead of 10 teaspoons you would need 
how many ?. 

49. Providing Ij potatoes for each person at a meal, how 
many potatoes would you need for 8 persona ? 

50. If there are 40 potatoes in a peck, and jou use 12 of 
them, wliat fractional part of a peck do you use 1 

fil. If a family uses J of a peek of potatoes in one day, 
how many pecks will it use in a month of 30 days ? 

52. Allowing 4 cupa to the quart, a quart of cranberriea 
divided among 16 pupils in a class would allow what part 
of a cup to each member ? 

53. Cranberries are cooked with half as many cups of 
sugar as of berries, and half as many cups of water as of 
sugar. If you wish to cook 3 pt. of cranberries, how much 
sugar will you use '! How much water ? 

64. If flour costs $6.26 a barrel (196 lb.), or SJ^ a pound ■ 
when bought by the pound, how much is saved on 196 lb. of 
flour in buying by the barrel ? 

55. If a family uses 12 cups of flour in each baking of 
bread, and there are 2 bakings a week, and we allow J lb. to 
the cup, how many pounds of flour would be used in a year ? 

56. If we pay 25^ for a box of domino sugar weighing 
SJ lb., how much do we pay per pound ? 

57. A gallon of water contains 231 cu. in., and 1 cu. ft. 
of water weighs 62J lb. If the water in a tank weighs 
14,437-J- lb., how many gallons are there ? 

On pages 226-230 man; induGtrial problems are Included, requiriiig 
the use of denominate numbers and fractions, as euggesCed bj tbe 
New York State Syllabus. If further work ot this nature is needed 
at this time, pages 60-142 may be reviewed in whole or in part. 
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CHAPTER XI 
FXfiCEnTAGS 



217. Per Cent- Another name for hundredths is per cent. 
Thus 0.01, or j|j,iBthe Bame as 1 percent; 0.00}, or \ of y^, is 
im same as \ per cent ; 0.00 ie the same as 6 per cent. 

That part of arithmetic which treata of per cent is called 



218. Symbol for Per Cent. The symhol for per cent ia 
written thus: %. 

We may read 0.06 either "6 hundredths" or "6 per cent." In the 
same way, we may think oi 8% as either "6 per cent" or "6 hun- 
dredtlia," although it ie read "6 per cent." 

The expression 800% means (^ and equals the whole number 8 ; 
226% equals the mixed number 2.26, or 2^ ; \% means J of f^, or 
gij, and is read either " J per cent " or, quite commonly, " } ot 1%." 

219. Relation to Fractions. Since 6^ means yg^, which 
equals 0.06, or ^, we see that we may express per cent as 
a decimal fraction or as a common fraction. 

It Is often convenient to uee one form, and often another. Thus, 
if we are multiplying by 18.5%, it ia more convenient to think of the 
multiplier as 0.13&; but if we are multiplying by 33}%, it is better to 
think of it as } instead of 0.33}. 

220. Per Cents as Common Fractions. Since 62^^ = rr|| = 
iiS ~ li therefore 

To express per cent as a common fi-action, write the num- 
ber indicating the per cent for the numerator and 100 for the 
denominator, and reduce this fraction to lowest terms. 

For example, 60% means O.SO, or ^, and this equals }. Likewise, 
26% means 0.25, or ^, and this equals }. 



D,g,t,.?<i I,, Google 



282 PERCENTAGE 


EXXRCraS 125 


Bediice to a comrrwn fraction, integer, or mixed n/amber: 


1. 10%, 6. 4^. 

2. 20%. 7. &%. 

3. 30%. 8. 6%. 

4. 40%. 9. 8%. 
6. 50%. 10. 9%. 


11. 100%. 16. 33i%. 

12. 200%. 17. 374%. 

13. 300%. 18. 66|%. 

14. 160%. W. 62i%. 

15. 276%. 80. I6|%. 


21. How much ia i of 35 ? 


20% of 35? 20% of 360? 


«2. How muoli IB i of 40 ? 


25% of 40? 26% of 400? 


23. How mucli is i of 66 ? 


50% of 66? 60% of 660? 


24. How much is | of 48 ? 


75% of 48? 76% of 480? 


25. How much is J of 90 ? 


80% of 90? 80% of 900? 


221. Per Genu as Dednuds. 

the same value, therefore 


Stnoe 26.6% and a256 have 


To express os a decimal a numier written with the per 

jalaees to the left. 

Tline \i% = 0.011, or 0.016 ; 126% = 1.26 ; 0.6% = 0.006. 


BZKRCI8B 126 


Express as decimals : 




1. 25%. 6. m%. 

2. 30%. 7. 33t%. 

3. 60%. 8. 37^%. 

4. 76%. «. 66%%, 
8. 80%. 10. 87^%. 


11. 125%. 16. 37.6%. 

12. 150%. 17. 16.5%. 

13. 176%. 18. 34.8%. 

14. 250%. 19. 62.5%. 

15. 376%. 20. 78.3^. 



21. EspreBS ^ a& a. decimal. Express 4% as a decimal. 

22. Express ^ as a decimal Express i% aa a decimal. 
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3SS. Dedmali m Per CenU. Since per cent means hun- 
dredths, to express a decimal as per cent we have to con- 
sider only how many hundredths the decimal representsi 
Tliiia 0.3 = 0.30 = 30 liundredtbs = 80%. 

•.876 = 0.37 j = 3Ti himdiedtba = 87}%, or 37.6%. 
1.26 = Hi = 125%. 

Therefore, to express a decimal as per eent, vrrite the per 
cent eign after the number of hundredths. 

EXKBCISI 191 
Express as per cents : 
1. 0.26. 3. 0.6. 5. 1.60. 7. 0.375. 9. O.SJ. 

a. 0.76. 4. 0.8. 6. 2.6. S. 0.626. 10. 0.6f. 

11. A pint is what per cent of a quart ? of a gallon ? 

12. A dime is what per cent of a dollar ? of a cent ? 

233. Common Fractions as Per Cents. Since per cent means 
hundredths, therefore 

To express a common fraction as per eent, reduce it to 
hundredths, omit the denominator, and vrrite the numerator 
followed by the per cent sign. 

This ia easily done by reducing the common fraction to a deoimal 
and proceeding aa in SS22. 

TluM 1 = 0.80 = 80% ; J = IJ = 1.25 = 125%. 

BXERCISB 128 
Express as per cents : 

1. i- 8. }. 6. J. 7. |. 9. Si. 

2. i. 4. J. 6. J. 8. 2|, 10. ^. 

11. A foot is what per cent of a yard ? of 2 yards ? 

12. An ounce is what per cent of a pound ? of 2 pounds ? 
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234. Importttnt P» Cents. Certain per cents are used so 

frequently that theiv equivalent common fractions should 
be remembered. These are as follows ; 

L83W-I r^illl' 

= 60S 



26% =1 


20% =i 


76% =i 


40% =i 


121% -I 


60%' =i 


6J% =A 


80% -t 


3>% =A 


6% -A 


3n% = i 


8J% =A 


621% -t 


10% =A 


8n% = t 


30% -A 


16S%=t 


™% =A 


33J% = 1 


90% =,V 


66!% = 8 


100% = 1 



^ 



= 60% 

= m% 

= 20% 
= 40% 
= 80% 
= 80% 



To mke 67j% of 648 is, therefore, tlie same aa to take j of 948. 
The fiimilarlt; of these per cents to the correBpoDding decimal 
fractions given on page 87 should be noted. 



Mtid: 

1. 50% of $274. 

2. 25% of $372. 

3. 12i% of 8512. 

4. 6i% of $3376. 

5. 37i% of $17.76. 

6. 621% of $11.92. 

7. 871% of $34.48. 

8. 3i% of $739.20. 



9. 66§% of $80.07. 

10. 83i% of $71.10. 

11. 20% of $735.16. 

12. 40% of $611.25. 

13. 60% of $734.16. 

14. 1121% 0*72; of 88. 

15. 1371% of 96; of 88. 

16. 116f% of 72; of 96. 
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17. How much is J of $2640 ? 12 J% of $2640 ? 

18. How much is | of $3360 ? 37^% of $3360? 

19. How much ia g of $4320 ? 62j% of $4320 ? 

20. How much is | of $5768? 87J% of $5768? 

21. An inch is what fraction of a foot ? what per cent of 
a foot ? 

22. A pint is what fraction of a gallon ? what per cent 
of a gallon ? 

23. Five cents is what fraction of a dollar ? what per 
cent of a dollar ? 

24. If jou wish to find 33 J % of a number, what fractional 
paxt of the number do you wish to find ? 

29. If a man spends one fifth of his income for rent, 
what per cent does he spend for thb purpose ? 

26. What pet cent of the perimeter is one side of a 
Muare ? What per cent are two sides ? three sides ? 

27. If there are 30 pupils in a class and 60% are boys, 
what fraction are boys ? How many boys are there ? 

28. If there are 460 pupils in a school and 62^ are boys, 
what decimal fraction ot the pupils are boys ? How many 
boys are there ? How many girls are there ? 

29. If a city has a population of 18,400, and 22j% are 
pupils in school, what decimal fraction of the population 
is in school ? How many are in school ? 

30. If a shop employs 1680 workers, of whom 371% ^^^ 
men, 50% are women, and the rest are boya,*how many are 
there of each ? 

31. A merchant has $9600 invested in his business. The 
first year he made a profit of 6J%, the second year 12j%, 
and the third year 16§%. How much did he make in the 
three years ? 

D,g,t,.?<i I,, Google 



286 PERCENTAGB 

225. Tarnu uuA In Peroentagt. The nainber of which 
some per cent is to be taken ia called the bate. 

The number of hundredths of the base is called the rate. 

For eumple, in 26% of tSOO, $800 is the base and 26% is tbe nXe. 

SometimeB 26 la called the rate per cent, 26% being called the rate, 
bat thcae two temu are oommonly naed to mean UiB mum thing. 

The result found by taking a certiun per cent of the base 
is called tiie percentage. 

Therefore, the percentage is the product of the base and 
the rate. 

236. To find Some Per C«it of « Numbei. Bequired to find 

23i%of276. , 

23J% = 0.23J. 1^6 

Multiplying b7 0.28}, we have 86.3Ii. 1 \ .23| 

If we wish, we may writ* 23J% a« 0.8376 and then multiply, 206^ 

We m^ also, it we chooM, write the product 66.3186. 826 

550 ■ 
TheTefoTGyto fiTtd a required per cent of a number, ^ ^ -. ■■ 

mvUipl]/ the number by the given rate. { 



Find the following : 

1. 10% of 80. 6. 6% of $76. 11. 83J% of 66. 

2. 26% of 48. 7. 4% of $B0. 12. 66f % of 99. 
8. 7S% of 96. 8. 6% of |80. 13. 37|% of 48. 

4. 16% of 60. 9. 3% of $90. 14. 62J^% of 168. 

5. 40% of 40. 10. 4i% of $80. 15. 16^% of 360. 

16. In a school of 300 pupils 11% are in the sixth grade. 
How man; pupils are in the sixth grade ? 

17. In a box of 192 oiauges 6^^% have spoiled. How 
many have spoiled ? 
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18. From a barrel of llonr weighing 196 lb., 25^ haa been 
sold. How rni^y poands have been sold ? 

19. A contractor agreed to build a stone wall 72 ft. long. 
He haa already built 20^ of it. How many feet has he still 
to build ? 

20. A trolley car has a run of 56 mi. a day. When it has 
run W'fe of this distance, how many miles has it run ? 

21. How much will 48^ of a cubic foot of steel weigh it 
a cubic foot weighs 490 lb, ? 

22. If a steel car when full carries 96,000 lb. of cool, how 
much does it carry when it is 62J% full ? 

23. If out of 240 problems in arithmetic you solved 93|% 
without any errors, how many did you solve correctly ? 

24. If a locomotive weighing 116 tons can exert a pull 
equal to 22^ of its weight, how many tons of pull can it 
exert?' 

25. A ball team has played 32 games this season and has 
lost 37^% of them. How many games has it won ? 

y 26. A cubic foot of water weighs 62^ lb. Ice is 92^ as , 
{ heavv5»-«al!er. What does 25J cu. ft. of ice weigh ? , •' 

27. The diameter of a circle is about 31J^ as-long as 
the circumference. What is the diameter of a circle whose 
circumference is 16 ft. ? ' 

28. A meter is 9^f^ longer than a yard. How many 
inches in' a meter ? 

29. A knot, used at sea, is 15^ % longer than a mile. How 
many feet are there in a knot ? 

30. A sidewalk 112 ft. long and 4 ft. 2 in. wide is to be 
made 12Jo^ loi^r and 20% wider. How many feet will it 
be extended ? How much wider will it be ? By bow many 
square feet will its area be increased ? 
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227. The Per Cent One Hnmber is of Anotlier. Because the 
percentage is tbe product of the base and the rate (S 225), 
therefore 

The rate equalt the pereeniage divided by the bate. 

For example, what per cent of 5 is 4 ? 

Since 4 is the product of 6 by some per cent, therefore 4-t- 6,<a 
90%, equals the required per c«nt. 



Find what per cent the second nuinber it of the first : 



1. 6, 3. 


e. 100, 6. 


11. »125, »6.26. 


2. 10, 6. 


7. 160, 26. 


12. »160, »9.00. 


3. 12, 4. 


8. 176, 26. 


13. f 180, t9.00. 


4. 2B, 6. 


». 226, 76. 


14. t26«, »7.60. 


5. 75, 15. 


10. 250,50. 


15. $476, »23.76. 



16. A man bought a horse for $150 and sold it for $175. 
How much did he gain ? What per cent of the cost did he 
gain? 

17. A man boi^ht a farm for $6500 and sold it for 
$7150. How much did he gaJa ? What per cent of the 
cost did he gain ? 

IS. A boy weighed 75 lb. a year ago and he- now weighs 
S2^ lb. What per cent of 75 lb. has he gained ? 

19. A village had a population of 1200 five years ago. 
It now has a population of 1332. What has been the pet 
cent of increase ? 

20. A poultry raiser has 231 chickens this year. Last 
year he liad 220 chickens. What is the per cent of gain 
this year ? The year before he liad 200 chickens. What 
was the per cent of gain last year ? 
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21. A man saved $750 more this year than last yeai*. Last 
year he saved $2000. What is the per cent of increase 1 

22. A man weighed 160 lb. in September and 10 lb. more 
the next April What per cent had he gained on his weight 
in September ? 

23. A farm of SCO aeiea has 48 acres of woodland. What 
per cent of the farm is woodland ? 

24. In a certain school 22 of the pupils are in the sixth 
grade. There are 276 pupils in the school. What per cent 
are in the sixth grade ? 

25. X contractor has agreed to erect a building for 
$48,000. He has been paid $18,000 on account What per 
cent of the contract price has he been paid ? 

26. In an arithmetic class it is planned to solve 550 prob- 
lems in a certain number of days. All but 44 have been 
solved. What per cent of the problems remain to be solved ? 
What per cent of them have been solved ? 

27. A baseball team baa won 32 games and lost 28 games. 
What per cent of the total number of games has it won ? 
What per cent has it lost ? 

28. A cubic foot of ice weighs STj- lb. A block of ice 
containing 4 cu. ft. loses 2$f lb. by melting. What per cent 
does it lose ? 

29. A cubic foot of water weighs 62J lb. From a tank 
containing 16 cq. ft. there is drawn off an amount of water 
that would weigh 125 lb. What per cent of the water is 
drawn off? 

^30. To a class of 32 pupils 8 more are admitted. What 
per cent of the original number are admitted ? What per 
cent of the present number are admitted ? If 10 pupils are 
now taken out, what per cent are taken out ? 
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228. One Nomlier !■ a Given Per Cent of wlut Kamber? Be- 
cause the pemeotage is ttie product of the base and the rate 
(5 225), therefore 

2%a bate equaU the percentage divided by the rate. 

For example, if 15% of a number is 390, what is the 
nranber? 

890 -^ 15% = 39,000 .«- 16 = 3000. Ans. 

The sfinple eqiwttor 
ezpltuned that S x mear 

For eiampie, 0.16z — 390, 

Therefore x = 2000, 

bj dividing Umm eqoala by 0.16 



Of what number! are the following the ffiven per oente t 

1. 720, X2^c- 4- 176, 25%. 7. ^, 6%. 

2. 300, 16%. 5. 360, 75%. 8. |75, 5%. 
S. 690, 23%. 6. 480, 12^%. 9. $88, 4%. 

10. What is the number of which |76 is 125% ? That 
is, what number increased by 26% equals $76 ? 

11. What number increased by 33^% equals $480 7 

12. What number increased by 50% equals $600 ? 

IS. $260 is 4% more than (or 101% of) what number? 

14. $420 is 5% more than what number? 

15. $375 is 75% of what number ? That is, what num- 
ber decreased by 26% equals $375 ? 

16. What number decreased by 25% equals $900? 

17. $436 is 6% of what sum of money ? 

18. What number increased by 33^% equals. $600? 
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19. A city increased 14% in population in ten years. The 
increase was 3332. What was the population before this 
increase ? 

80. A city increased 16^ in population in ten years. The 
increase was 5200. What was the population both before 
and after this ioctease? 

31. The weekly pay roll in a oertain shop was increased 
8%. The increase amounted to $192. What was the pay 
roll before the increase ? 

22. The attendance at a certain school has increased 14, 
which is 5% of the attendance last year. What was the 
attendance last year? 

23. A lady paid 96/ less for grooeiies this week than last 
week. This was a decrease of 10%. How much did she 
pay last week? this week? 

'^4. A man purchased this year 2^ tons of ooal less than 
he did last year, a reduction. of 12^%. How many tons did 
he purchase last year ? this year ? 

26. In a certain month there were seven stormy days, or 
25% of the total number of days. What month was it ? 
/26. A man sold a farm at a profit of 16|% on the cost, 
thereby making $540. What did the farm cost him ? 

27. A man has a meadow to mow. After he has mowed 
24 acres, 37(% of the work is done. How many acres has 
he then to mow ? 

28. A man buying a farm is told that if he will pay cash 
he can get it for 6^% less, and can thereby save $500. 
What would the farm then cost him ? 

M. A state is building a certain number of miles of road 
this year. It has already finished 33^% of it, or 280 miles. 
How many miles is-it to build this year ? 
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EZBRCIK 133 
Problems vithout Nuhbbrs 

1. How do you find some required per cent of a number ? 

2. How do you express per cent as a decimal fraction ? 

3. How do you express a decimal fraction as per cent ? 

4. How do you express per cent as a common fraction ? 

5. How do you express a common fraction as per cent ? 

6. Name eight of the most important per cents, and the 
corresponding common fractions, 

7. If you know the base and rate, how do you find the 
percentage ? 

S. How do you find what per cent one number is of 
another ? 

9. How do you find the number of which a given num- 
ber is a certain per cent ? 

10. If you linow your weight a year ^o and also to-day, 
how do you find the gain ? the per cent of gain ? 

11. If you know how many pounds you have gained, ai^d 
the per cent, how do yon find your weight a year ago ? 

12. Knowing how much a man paid for his farm, and the 
amount for which he is selling it, how can you find the per 
cent of gain or loss ? 

13. Knowing that a farmer paid a certain amount for a 
team of horses, and sold them at a certain per cent of profit, 
how do you find the selling price ? 

14. If a boy had a kite string of a certain length, and lost 
a certain per cent of it, how do you find the amount left ? 

15. If a boy had a fishing line of a certain length, and yon 
know how many feet of it he lost, how do you find the 
per cent of loss ? 
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CHAPTER XII 

PROFIT AND LOSS 

229. Profit and Lmb. Id business transactions profit and 
loss are often computed as certain per cents of the cost of 
the property. The following may be taken as typical prob- 
lems in profit and loss, including the marking of goods : 

(1) At what price must a merchant mark goods that cost 
$276, so as to gain 20% ? 

If he gains 30% of 1276 he gains } of #375, or 166. Therefore he 
must miirk the goods 9276-+ 956, or 9330. 

(2) If goods marked $75 are sold at a bargain sale for 
15% off the marked price, at what price are they sold ? 

If the goods are sold at 16% off the marked price, they are sold for 
♦76 less 16% of »76, or 976 - 911.25, or 963.76. 

(3) If some goods are damaged so that they are marked 
down to $120, or 25% below cost, hovr much did they cost? 

100% of the cost = the coet. 

26% of the cost = the loss. 

76% of the cost = the Belling price = 9120. 
1% of the cost = .^ of 9120. 
100% of the coat = 4^ (or J) of 8120, or 8160. 

(4) A dealer sold a hat that cost $2.10 so as to gain 25%. 
The selling price was 20% less than the marked price. 
What was the marked price ? 

He gained 25% (or ^) of 82.40, or 90.60. Therefore the selling price 
WM 93.M + 90.60, or 9S. Now show that 

80% of the marked price = the selling price = 93. 
1% of the marked price = j^j of 13. 
100% of" the marked price =^ W (P'' i) "f •S, or 83.76. 
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EXERCISB 134 




For how muck must a merchant sell goods that he bought 


at the price here 


given, so as to gain 


the per cent specified 1 


1. $30, W%. 


9. $240, 12^%. 


17. $480, 16§%. 


2 


$46, 12%. 


10. S375 


15%. 


J»f $640, 33J%. 


3 


$75, 16%. 


11. $675 


16%. 


19. $720, 12J%. 


4 


$26, 12%. 


12. *175 


8W. 


20. $172.80, 12i%. 


S 


$36, 14%. 


13. $190 


n%- 


21. $37^20, 16§%. 


6 


$65, 16%. 


U. »250 


12%. 


22. $45,660, 17i%. 


7 


$72, 18%. 


15. »375 


16%. 


23. $27,476, 22%. 


8 


$85, 26%. 


16. »735 


18%. 


24. $76,260, 26%. 


1/ goods marked as here shovm 


ire sold at a bargain 


sale for the given per cent of, find the selling price : 


26. «60, 15«i. 


31. »176, Si%. 


37. $976, 20%. 


26. $85, 1S%. 


32. $712 


121%. 


38. $960,25%. 


27. $72, 22%. 


33. »972 


16|%. 


39. $981, 3SJ%. 


28. $75, 10^. 


34. 8720 


6J%. 


40. $226.40, 26%. 


29. $65,12%. 


33. «840 


121%. 


41. $27,260, 20%. 


30 


$96, 15%. 


36. $636 


16|%. 


42. $22,400, 17i%. 



If goods are sold for the sum specified, which is the given 
ter cent below cost, find the cost: 

$71.25, 6%. 50, $735, 12^%. 67. $368.80, 22%. 
$72.16,12%. 51. $606, 12%. 58. $568.80, 21%. 
$68.48,14%. 52. $382.60, 15%. 59. $226.20, 13%, 
$66.75,11%. S3. $848.40,121%. 60- $11,780,20%, 
$72.98,11%. 54. $736.89, 12^%. 61. $12,300,18%. 
$140,20%. 55. $207.20,30%, 62. $14,026,16%. 
$726,12%. 56. $266.60,17%. 63. $14,700, 12i%. 
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Given the cost and rate of gain ag follows, find ilhe. amount 
of gain : 

64. $276,16%. 69. $275.40,15%. 74. $4276.60,8%. 

65. $366,121%. 70. $346.60, 1 



66. $4723,14%. 71. $492.75, 

67. $3965,16%. 72. $675.50, 

68. $7287,22%. 73. $812,60, 



18%. 



75. $2936.40, 

76. $3275.75, 

77. $4206. 

78. $3742.20, 



12% 



16^%. 

Given the cost and rate of loss as follows, find the amount 
of loss : 

79. $276,6%. 88. $362.60,4%. 85. $4725.25,8%. 

80. $345,4%. 83. $427.50,8%. 86. $2632.50,12%. 

81. $463, 8%. 84. $732.26,12%. 87. $4170.20,15%. 

,■■ 88. Somegoods were sold for $1015.30 at a loss of 31J%. 
^nd the loss, 

89^ Beans bought @ $1.60 a bushel are sold @ 7^ a 
q\iart. Find the per cent of gain or of loss. 

90. A dealer sold some goods that cost $876 so as to 
gain 15%. WhaC was the selling price? 

91. A man bought a farm for $4800 and sold it at a gain 
of 25%. What was the selling price ? 

92. A merchant's stock of goods cost him $8460. It was 
damaged 46%"^by fire. What was it then worth? 

93. Papers bought at the rate of 60 for 50/ aie sold for 
1/ each. Find the per cent of gain and the cost of 90 papers. 

94. Aboxof 180 oranges is bought for $6.40. The oranges 
are sold at 50/ per dozen. Find the gain per cent. 

95. A dealer buys 320 yd. of cloth at 87^/ a yard. At 
what ppioe per yard must he sell the cloth to make a profit 
of $40? 
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' 96. A merchant marked his goods by private signs SO as 
to conceal the exact cost He used this scheme : 
BLACK HORSE 
12345 67890 
An article worth between $1 and $2 was marked ^^^f indi- 
cating the cost and the selling price. What was the cost ? 
the selling price ? the gain ? the per cent of gain ? 

. 97. Using the key words of Ex. 96, what is the per cent 
of gain on a hat that cost LEE and sells for LKE? 

98. Using EDUCATIONX for 1, 2, 3, 4, 6, 6, 7, 8, 9, 0, 
what is the per cent of profit on an arithmetic that ooste 
A A and sells for OX ? 

99. Using the key of Ex. 98, how must a dealer mark a 
pair of shoes that cost UUX so as to sell them at a profit 
of 33^% ? 

100. Using ARITHMEtiC as the key, and X and Y as 
duplicate symbols for 0, how may a dealer mark goods that 
cost tTX and liY so as to make a profit of 25% on the 
former and 33^% on the latter ? 

The class may be encouraged to devise similar key wotdsandmaka 
examples to correspond. 

101. A merchant sold some goods that cost $1'^5 so as to 
gain 20%. The selling price was 20% less than the marked 
price. What was the marked price ? 

102. A dealer sold some furniture for which he had paid 
$240 30 as to gain 12J%. The selling price was 25% less 
than the marked price. What was the mai'ked price ? What 
per cent was the marked price above cost ? 

103. A grocer buys 50 bu. of potatoes at 60^ a bushel and 
retails them at 20^ a peck. Find his whole gain and his 
gain per cent. 
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104. A merchant sold Bome goods at 10^ below cost, this 
being 20^ below bis marked price. The goods cost $300. 
What was the marked price ? 

105. A wholesale dealer paid $2.60 per barrel for apples. 
He sold tbem to a retailer at a gain of 8^, and the retailer 
sold them at a gain of 16|^. What was the retail price ? 

106. A clothier marked a suit of clothes that cost him 
$13.20 so as to gain 40^. He then deducted from the 
marked price 16f 'J^. What was the actual selling price ? 

107. A man bought a horse for $150 and a carriage for 
$120. He Bold them, gaining 8^ on the horse and losing 
12^ on the carriage. Find his net gain or loss. 

108. Afarmer received $160 for some produce. It passed 
through the hands of a shipper, a commission merchant, and 
a retailer, who gained respectively 12j^, 3j^, and 20^ 
on what it cost them. What was the retail price ? 

/109. Some goods cost a merchant $100. At what price 
must he mark them so that he can take off 20^ and still 
make a profit of 20^ ? 

110. Some goods cost a merchant $240. At what price 
must he mark them so that he can take off 26^ and still 
make a profit of 25^ ? 

HI. At what per cent above cost must a merchant mark 
his goods so that he can take ofF 20°^ and still make a profit 
of 20%. 7 

112. A man sold two houses for $9600 each. On one he 
gained 20% and on the other he lost 20%. Did he gain or 
lose on ^s whole transaction, and how much ? 

113. A grocer bought 626 doz. pound packages of a certain 
food for $900, less 16|% discount. He sold each package 
for 16^. How much did he gain in all ? 
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114. A merchant marks goods 12^% above coet and sells 
them 20^ below the marked p^ice. Find his per cent o( 
losq. Write the analysis, 

116. A dealer bought some goods for $2400 and sold them 
for $3000. What was the per cent of gain on the pnrchase 
price of the goods ? 

^ 116. A merchant's stock of goods cost him (12,500. It 
was damaged by fiie so that he sold out the entire stock for 
$7500. What was the per cent of loss ? 
. 117. A merchant paid |>2250 for a carload of furniture. 
' He sold $1250 worth at a pioSt of 40^, but the rest having 
been damaged by fire was sold at a loss of 50^. Did he 
gain or lose on the entire carload, and how much ? 

118. A cattle dealer bought a lot of cows for $1250. He 
r sold them at a profit of SOo^^d invested the proceeds in 

cattle- which he was obliged to sell at a loss of 30%. ./Did 
he gain or lose on the whole transaction, and how much ? 

119. A dealer in horses, bought a carload of ponies for 
$1250.. He sold them at a loss of 20^, and with the pro- 

"v ceeds he bought some horses that he sold at a profit of 20^. 
, Did he gain or lose on the whole transaction, and how much ? 
X 120. A merchant invested $4500 in goods and Bold them 
at a profit of 33j%. He invested the proceeds again, selling 
this stock at a profit of 28%. How much did he make on 
the two transactions ? 

121. A man bought some land and solvit off in building 
lots. On two thirds of it he gained 33^ 'J^, and on one third 
of it he gained 66j%. On which did he gain the more ? 

122. A man bought some property for $2400 and sold it 
at a profit of 12^%. He invested the proceeds in some moi-e 
property and sold this at a profit of 12^%. What per cent 
did he gain on his original investment of $2400? 
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CHAPTER Xin 
THE BQUATIOIT 

230. The Eqiuitioii Method. There is a better method for 
solving many of the problemB of arithmetic than any that 
have thus far been given. It ia known aa the egwUutn 
viethod. 

231. Eqiuition. An indicated equality between two ex- 
pieasions is called an equation. 

For eiiimple, 2 + a = 6 Is an equation, 

232. Unknown Quantity. In the equation 2 + x = 5, x is 
called the ■unknoian quantify. 

We may indicate an unknown quantit; bj sc, or by eome initial, as 
d for dollars, or n for number. We may also use tr%, or any other 
convenient Bymbol. 

233. Indicated Holtlplkation. We indicate the multiplica^ 
tion of 6 X a by writing simply &x. 

231. Solving AD Equation. To find the value of the un- 
known quantity in an equation is to solve the equation. 

235. How to Solve. In the equation 2 + x = 5, we may 
aubtract 2 from these two equal quantities, and we have 
x = 5 — 2,oix = Z. 

To Bolve an eqitation, do to one tide what is necessary to 
leave x by itself, atid then perform the saToe operation on the 
other side. 

Thus, it ' 3 z = 16, divide both sides b; 3. 

Then i = 5. 

If Ji = 7, multiply both Bides by 3. 
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236. AppliMtiona of the Eqtuitioii. Tlie following are illus- 
trations of the special application of the equation to per- 
centage: 

1. 26 is what per cent of 226 ? 

Let z% = the required rat« per cent. 

Then *% >: 226 = 26.- 

Dividing by 225, *% = ^ 

3. $8.40 is 12% of what number? 
Let X = the required number. 

Then 0.12 le = (8.40. 

Dividing by 0.12, x - »e.40 + 0.12 

= »70. 



I 135 

Mnd what per cent the first number is of the second: 

1. 25, 760. 6. li, Tf 

2. 37, 148. 7. $1.80, «3. 

3. 6 ft, 37 J ft. 8. 7 ft., 7 yd. 

4. 628 ft., 2 mi. 9. $4.90, $29.40. 

5. $8.60, $77.40. 10. 73 ft., 194 yd. 2 ft 

11. A man's income is $1650 a year, and he spends $693. 
What per cent of his inconie does he save ? 

12. In a certain village 576 out of the 1200 pupils in 
school are boys. What per cent are boys ? girls ? 

IS. The purity of gold is measured in carats, or 24thB, 18 
carats meaning ^| pure gold. What is the per cent of pure 
gold in an 18-carat ring ? 

14. What is the per cent of pure gold in a watch case that 
is 16 cai-ats fine ? in a chain that is 12 carats fine ? in a 
ring that is 14 carats fine 1 
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15. A hdise and carriage together cost $375, and the car- 
riage coat twice what the horae did. What did the horse cost ? 

We may eiplaio the work as follows : 

Let X = the namber itfdoUara Che horse coat. 

Then 2x = the number nfdoUan the carriage cost, 

and x-\-ix = the numderq/'doUars both cost, which isST5. 

Therefore Sk — 876, because x (that is, 1 x) and 2 x are S x. 

Therefore x = 126, by dividing both sides by 8, 

Therefore the horee cost 8125, 
The actual work of this problem is as follows : 
Sz = 875. 
X = 125. 

16. After increasing 6^, a certain sum amounts to $318. 
What is the sum ? 

We may explain thel work as follows : 
Let zW the num^wr ofdollan in the Bum. 

Then 0,Oai)= the nwaber of d/>lian increase, . 

Adding, 1.06J= the numfcer qf ioUari after the 

Therefore 1.061 = 818. 
Therefore 2 = 318 -;- 1,0« = 800. 

Therefore the sum Is (800, as is easily proved. 
The actual work of this problem is as follows : 
1.06a! = 818. 



17, A man sold a cairiage for $120, which was 2 
than it cost. How much did it cost ? 

We may explain the work ss follows : 

Let X = the number <j/' doUara of cost. 

Then 0.20z = the nuniberfj/'ilotlara lost, 

and X — 0.202 = the number o/doUara received. 

Therefore O.SOx = 120, because Iz- 0.20x = O.SOx. 

Therefore sr = 120 + 0.80 = 160. 

Therefore the cost was ?160, as is easily proved. 

The actual work of this preblem is as follows : 
0.80 a! = 180. 
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18. Of what length is 112 ft. 6 in. exactly 45«6 ? 

19. After gaining 12^, a certain eum amounte to $392. 
What is the attm ? 

20. If to ^ of a certain number 730 is added, the result is 
866. What is the number ? 

81. A boy lost | of his marbles and had 18 left. How 
many marbles had he at first ? 

22. A man sold J of his cattle and had 68 left. How inany 
cattle had he at first ? 

23. A certain sum was increased 50% and then amounted 
to $505.50. What was the sum ? 

24. A man sold a bouse for $2250, which was 20^ less 
than it coat. How much did it cost ? 

25. A man saves $675.20 a year, which is 32% of his 
income. How much is his income ? 

26. A school has 20^ of its pnpils in the sixth grade, 
which numbers 29. How many are there in the school ? 

27. If a school is in session 60% of the days of a certain 
year, and is in session 183 days, is that a leap year or not? 

28. With $2250 a man bought 20 acres of land from 
Mr. A, who thereby gained 25% on wiiat it cost him. How 
much did Mr. A pay per acre for the land ? 

29. A man sold a farm of 100 acres at the rate of $56.25 
an aere. He lost 10% on the cost of the ^m. How mnch 
did the farm cost him ? 

30. A man buys some lumber and sells it for $60, 
thereby gaining 20% on the cost. The $60 is what per 
cent of the cost ? What is the cost ? 

31. A certain school has 119 boys, which is 85% of 
the number of girls. How many girls are there in the 
school ? What is the total number of pupils ? 
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3S. A man sells 41 sheep, which is 33^^ of all he 
owned. He received $5.60 a head. At this rate, what 
is the value of the sheep remaimng ia his flock ? 

33. A man's salary has been increased 22^ this year. It 
isnowSl£25. What was it last year 7 

, 1.222 = wbat namberF 

34. If I have added 60^ to the size of my farm, and now 
have 240 acres, how many did I have before the increase ? 

35. If you weigh 78.1 lb., and have increased 42% in 
weight in the last 5 years, how much did you weigh five 
years £^o ? 

36. If our regular army has been increased 21%, and 
now numbers 73,810, how many did it number before 
the increase ? 

37. If a library has increased in size 16$% in the past 
five years, and now has 8323 volumes, how many volumes 
had it before the increase ? 

38. A dealer bought two horses at the same price. He 
sold one, at a profit of 20%, for $102. The other he 
sold at a loss of 10%, How much did he receive for the 
latter ? 

39. A certain village, after gaining 10% on its population 
in 1910, had 10% less population than another village of 
4180 inhabitants. What was the population of the first 
village in 1910 ? 

40. A fuiniture dealer boi^ht 6 sets of furniture at |I65 
a set, 3 sets at $90, and 2 sets at $40. The $40 sets he 
sold at a profit of 30%, and the $65 sets at a profit of 
20%, but on the $90 sets he lost 10%. What per cent did 
he gain on the lot ? 
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41. If you have read all but 40^ of a book, and hare 
read 234 pages, how many pe^es has the book? 
X — 0.40z = O.6Ox. 0.60z = wliat number? 

12. If the width of a. Bchoolhonse is 10^ less than the 
length, ajid the width is 46.8 ft., what is the length ? 

43. . If you lose 10% of a kite string, and have 585 ft. left, 
how long was the string? How many feet did you lose? 

44. How much is a man's income if he pays 12% of it 
for rent at the rate of $15 a month ? 

45. If an automobile going 14 mi. an hour increases its 
speed 37%, at what rate will it then be traveling ? 

46. If the boys in a certain school are 45% of the total, 
and there are 66 girls, how many boys are there ? 

47. What sum of money increased by 33^% of itself 
becomes $600? What sum of money decreased by 33J% 
of itself becomes $600? 

48. A stent^rapher can write 106 words a minute, which 
is 25% more than she could write three months ago. What 
was her rate then ? _ 

49. A stenographer can write 96 words a minute. Three 
months ago she wrote 20% less than now. What was her 
rate then ? 

50. A cubic foot of platinum weighs 1220 lb., and a cubic 
foot of pressed gpld weighs 10 lb. less. Platinum is what 
per cent heavier than pressed gold? 

51. A bonk averaged $1200 a day of new deposits in 
November, and 26% more a day in December. What were 
the average daily deposits in December ? 

52. A clerk's salary is $12 a week. If he spends 20% of 
it for rent, 10% for clothes, and 26% for other expenses, 
and saves the rest, how much does he save in 62 wk.? 
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CHAPTER XIT 
TRADS DISCOTTHT 

237. TnUle Discount. A reduction from the marked price 

of an article, from the amount of a bill of ^oods, or from 
the amount of a debt is called trade discount. 

Trade discount ia also called commercial discount. 

Discounts are uauall; reckoned at some common fraction of, or at 
some rate per cent of, the amount from which the discount Is made. 

238. Cub Discount. A discount that is taken off because 
a purchaser is paying cash at once instead of waiting to 
make the payment later, is called a cash discount. 

The amount of the bill after the discount has been made 
ia called the Tiet amount, or the net price. 

The price given in a printed list is called the lift priee. 

What is the net amount of a bill of $12d after a dis- 
count of 20^ is made ? 

Amount ot bill tl26 

Less 20%, or J, of $125 26 

Ket amount tlOO 

Instead of speaking ot " 20% oS," merchants often epeah of "} ofF." 
It is not so convenient to use common fractions for 12%, 7%, etc. 



136 

Find the discount on the following at the rates stated : 

1. $250, 10%. 4. $675, 4%. 7. $1250, 2%. 

2. $375, 20%. 5. $675, 6%. 8. $1400, 8%. 

3. $460, 15%. 6. $826, 3%. 9. $2260, 12%. 

2S6 
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Mnd the net prices of goods billed as follows, with dis- 
counts as stated : 

10. #250,20%. 13. $476,8%. 16. $480, 16|%. 

11. $176, 10%. 14. $660, 12%. 17. $720, 12^%. 

12. $360,10%. 15. $775,15%. 18. $810, 33J%. 

19. A sewiDg machiae was marked $50 but was sold at 
12 J% discount. What was the net price ? 

20. A piano was marked $800 but was sold at 8% disoount. 
What was the net price ? 

21. A dealer bought some goods for $976.25, less 20%. 
What was the net price ? 

22. A lady bought a $60 cloak at a bargain sale at 25% 
discount. What did it cost her ? 

23. A dealer offers some goods for $76, or 4% less for 
cash. How much does a purchaser save by paying cash ? 

24. A dealer offers some goods for $80, or for $72 if the 
purchaser pays cash. What per cent discount does he offer ? 

25. A dealer ofEers some goods for $10.80 less than the 
regularprice, a discount of 12%. What is the regular price ? 

26. The regular price of some goods is $496, but they 
costadealer 85% of this sum. How much is the discount? 

27. A dealer buys a bill of goods amounting to $1875. 
He is allowed a discount of 8% on this bill. How much is 
the discount ? 

28. A dealer buys a bill of goods amounting to $2260. 
He is allowed a discount of 6% on this bill. What is the 
net amount of the bill ? 

29. A dealer buys a bill of goods amounting to $2800, but 
by paying cash he settles it for $2576. What is the rate 
of discount allowed ? 
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30. A dealer buys a bill of goods, and by paring cash he 
saves $94.50. The rate of discount being 7^, what is the 
original bill ? How much does he pay ? 

31. A dealer buys a bill of goods amounting to 92575, 
but by paying cash he settles it for $231. 75 less. What 
is the rate of discount allowed? 

32. The diaconnt on some goods listed at 9^60 is $116. 
What ia the rate of discount f 

33. The discount on some goods is (41.60 at 8^. What 
is the list price ? 

34. The discount on some goods is |2.05 at 12^^. What 
is the list pvice ? 

85. A bicycle was marked $45, but was sold at 12^ dis- 
count. What was the net price ? 

36. A piano was listed at $650, but was sold at 30^ 
discount. What was the selling price ? 

87. A jobber boi^ht some goods listed at S2450. He was 
allowed a discount of 22^^. What was the net price ? 

88. A merchant bought 860 yd. of muslin at 6^ a yard, 
less 18%. How much did it all cost? 

89. A merchant bought 976 yd. of lawn for $146.25, less 
20^. How much did he pay per yard ? 

40. A grocer bought 36 doz. cans of soup listed at $1.75 
a dozen. He was allowed a discount of 26%. What was the 
net price ? 

41. A dealer sold some boxes of soap, 60 cakes to the box, 
listed at $2.25 a box. He allowed a discount of 20%. How 
much did he receive per cake ? 

43. What per cent of profit will a man make by paying 
$17.60 for an article, with a discount of 20% from the list 
price, and selling it at the list price ? 
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43. Find the net amount of a bill for $470, the discount 
being 1S%. • 

44. On a. bill for $1760 a discount of $195.60 is allowed. 
What is the rate of discount ? 

45. A grocer bought 24 doz. pound packages of macaroni 
for$31.20, less 15%. He sold it for 15^ per package. How 
much did he gain in all ? 

46. A merchant sold at 12 J % discount some goods that 
were marked $273.80. Wiat was the selling price ? 

47. A grocer bought 160 small bags of flour, 12j lb. to 
the bag, listed at 4^ a pound. He was allowed a discount 
of 15%. What did the flour cost him ? 

48. Find the net amount of a bill for $880 subject to a 
discount of 12i% ; of 6l% ; of 26% ; of 2^%. 

49. On a bill of $1650 a discount of 8^% was allowed. 
What was the net price ? 

50. Find the net cost of a piano marked $676, a discount 
of 8i% being allowed. 

51. What ia the marked price ot an automobile the dis- 
count on which ia $140 at 8% ? 

52. If the marked price of an automobile is $1850 and the 
selling price is $1702, what ia the rate of discount ? 

'"^SS. Which is the better for the purchaser, and how much 
better ; a discount of 16|% on a bill for $842.60, or a flat 
reduction of $140 ? 

54. Wbich is the better for the seller, and how much 
better: a discount of 12^% on a bill for $1275, or a flat 
reduction of $159 ? 

US. Which is the better for the purchaser, and how much 
better; a discount of 6i% on a bill for $625.75, or a flat 
reduction of $39.26 ? 
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239. KUs Discounted. A bill for goods purcbased by a 
dealer and subject to discount is uBually made out as follows : 



.^H.1y. Sko^. /C- I 






SBouffAt of Hibbard and Company 



ful^ 






/#/ 



■f/8¥- 



fl76 



fiiU^n^ V 60. 
For bUla not subject to trade discount, eee page 171. 

SZERCISX 137 

Write bills similar to the above, inserting plaeex, dates, 
and names, making the extensions and footing, ajid then 
deducting the discount : 

1. 26 M (or 25,000) envelopes @ $2.30 per M, 480 lb. 
paper @ 14^, 16 doz. bottles ink @ 36/ per dozen, 12 doz, 
bottles mucilage @ 35/ per dozen. Discount 5^. 

2. 60 doz. cans soup @$2.96 per dozen, 20 doz, jars meat 
extract @ 9^.16 per dozen, 20 doz. cartons raising @ $2.39 
per dozen, 40 doz. baakots wasted figs @ $2.42 per dozen. 
Discount 8<fo. 
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3. Supply the proper numbers in the spaces marked with 
an asterisk (•) in the following bill : 

Jthaea. J/.y.. Ma-'itA 7, f9fS 
SBought of Thompson Bros. 

Tarw; rf"% 30 do,., -yut 60 do,. 



TnoA^k 



7S^ 



IS do^. tA<ite4>ooke, @ // 
f- d»^. f^utsAA ® ' I. 

30 cfU>. £ecui'^-n«A/^® 3 



f3<^ 



Make out hills for the following : 

4. Bought 40 arithmetics @ 46/, 65 geographies @ 90/, 
25 readers @ 35/. Discount 12o(,. 

5. Bought 3 doz. locks @ *4.25, 4 doz. bolts @ $1.10, 
2^ doz. hinges @ $2.35. Discount 30^. 

8. Bought 4 doz. spoons @ $15, 8 doz. plated tablespoons 
@ $5, 6^ doz. teaspoons @ $10.50. Discount 8^. 

7. Bought 3 doz. pencils @ 25/, ^ doz. rulers @ $1.00, 
1 pt. ink @ 25/, 75 notebooks @ 16/, 3 doz. bottles of ink 
@ 38/, 4 lb. paper @ 30/. Discount 10%. 

8. Bought 676 yd. cotton flannel @ 38Jf , 684 yd. cotton 
@ ly, 364 yd. buckram @ 9^/, 648 yd. sheeting @ 26|/, 
327 yd. Java canvas @ 62^/, 340 yd. taffeta @ 96/, 480 yd- 
lawn @ 23/. Discount 12%. 
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9. 8 doz. fountain pens @ $21.75 per dozen, 20 doz. boxes 
fine note paper @ $4.80 per dozen, 8 gross erasers @ $3.60 
per gross. Terms: 6^. 

10. 25 doz. cartons prunes @ $1.3S per dozen, 8 doz. 
packages citron @ $2.72 per dozen, 2 gro. cartons dates @ 
$8.80 per gross, 2 gro. gelatin @ $9.60 per gross, 60 bbl. 
flour @ $5.48. Terms: 6%. 

11. 8 gro. macaroni @ $13.78 per gross, 10 doz. bottles 
olive oil @ $2.38 per dozen, 3 gro. packages beans @ $17.80 
per gross, 8 gro. packages oatmeal @ $27.70 per gross, 
70 gal. sirup @ 42/ per gallon. Terms : &(/„. 

12. 5 gro. baking powder @ $23.80 per gross, 8 doz. 
jars mustard @ $1.91 per dozen, 8 doz. boxes table salt @ 
$1.22 per dozen, 16 doz. boxes cinnamon @ $3.61 a dozen, 
18 doz. cans molasses @ $1.96 per dozen. Terms: 6^. 

18. 40 M envelopes @ $2.70 per M, 3 doz. fountain pens 
@ $18.50 per dozen, 8 doz. bottles ink @ 32/ per dozen, 
6 gross erasers @ $3.30 per gross. Terms : 8^. 

14. 80 bbl. flour @ $5.23, 60 gal. molasses @ 38/, 76 
gal. fancy simp @ 50/, 3 doz. cartons rye flour @ $2.64, . 
260 lb. coffee @ 9.65/. Terms : 6%. 

15. 10 doz. hatchets @ $10.75 per dozen, 6 doz. pr. 
hinges @ $4.35 per dozen, 5 doz. carpenter's squares @ 
$34.50 per dozen, ^ gross locks @ $42.50 per gross, 8 doz. 
files @ $6.25 per dozen. Terms: 40%. 

16. 600 yd. cotton flannel @ 38}/, 600 yd. cotton @ 
7^/, 360 yd. buckram @ 9^/, 640 yd. sheeting @ 26j/, 
320 yd. Java canvas @ 62J/. Terms: 12%. 

17. D. P. Howard purchased from Brown Bros. 84 gross 
bone buttons @ 18^/, 72 doz. pearl buttons @ 9|/, 690 
yd. "cambric @ 17 J/, 360 yd. cashmere @ 82}/, 400 yd. 
ehambray @ 21J/. Terms: 12%. 
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240. Discount Series. The changes in cost of production 
from time to time, and the variation due to the ciedit of 
the buyer, and the quantity of goods purchased, give rise 
frequently to several discounts known as a discount series. 

Goods tbat are seUing at a discount of 20% may be produced at a 
lower cost owiag, for example, to an unusually large cotton crop. An 
ftdditiocal dlBcount of 10% may then bo allowed. Likewise a peraoa 
wbose credit Is exceptional, who buys an especiall; large quantity, or 
wbo pays cash, may be entitled to a still further discount of 6%. 

In a discount series the first denotes the discount from 
the list price, the second denotes the discount from the 
remainder, and so on. 

Thus 9100 less 20%, 10%, and 6%, means that 20% is taken from 
tlOO, leaving $S0 ; then 10% from $80, leafing <T2 ; then &% from 
f72, leaving $08.40. The order is, however, immaterial. 

TVhen there is a fraction of a cent la a remainder, the seller usoaJIf 
counts it a whole cent in his favor. 

The regular discount is quoted first, and then the special discounts. 

Advantages of a discount series are that it saves reprinting elaboiate 
catalogues, allows of easy change, enables the dealer easily to oSer 
different discounts to different customers, and aliows for several 
options to purchasers. 

It a bill is due at once it usually bears the words "Terms cash." 
If due in 60 days without discount, it may bear the marks "N/60" or 
"Net 00 da." If due in 60 days, but with a special discount of 3% if 
p^dinlOdays, it may read "3/10, N/BO," or "3% 10 da., net 60 da." 

EXERCISE 138 

Given these list prices and discounts, find the net prices : 



I. «225,20%and65S 


7. «480, 26%, 10%, 6%. 


!. $368, 255S and 55S. 


8. «660,26%,20%,3%. 


>. »480,121.4a»d3%. 


9. $729, 33i%, 10%, 10%. 


.«360,16?Saiid4%. 


10. *280, 26%, 10%, 10%. 


. «560, 26% and 10%. 


11. «2760,33J%,20%,10% 


.$270,33J%andlO%. 


12. $6660,33)%, 26%, 16% 
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13. How much will 240 ft. of iron pipe cost if listed at 
$1.60 a foot, a discount of 40^ and 10^ being allowed? 

14. How much will a gross of jars of mixed pickles cost 
at $6 a dozen, a discount of 20^ and 10^ being allowed ? 

15. The list price of 2-pound cartons of prunes is $24 
per 100. A discount of 20^ and 10^ is allowed. What is 
the net price of 300 cartons ? 

16. A book dealer can buy an encyclopedia for $60 less 
20^ and 10%, or for the same price less 15% and 16%. 
Which is the better for him, and how much better ? 

17. A grocer buys 100 dozen jars of table salt listed at 
$1.C0 a dozen, a discount of 26% and 8% being allowed. 
If Le sells the salt at 12/ a jar, how much does he gain ? 

18. A dry goods dealer buys 960 yd, of silk listed at 
$1.50 a yard, a discount of 33^^ and 5% being allowed. 
If he sells it at $1.60 a yard, how much does he gain ? 

19. A dealer, buys 36 doz. pocket knives listed at $8.40 
a dozen, a discount of 25% and 10% being allowed. If he 
sells them at 75/ apiece, how much does he gain ? 

20. A furniture dealer buys 16 bedroom sets listed at 
$36 each, a discount of 16j% and 10% being allowed. 
If he sells the furniture at $36 a set, how much does 
ho gain? 

21. A hardware dealer bought a shipment of stores. 
After deductii^ a discount of 33^% and 25%, and paying 
$9.75 freight and $2.50 cartage, the stoves coat him 
$262,25. What was the list price of the stoves? 

22. A dry goods dealer bought a shipment of cloth. After 
deducting a discount of 25% and 10%, and paying $8.50 
for freight and cartage, the cloth cost him $410. What was 
the list price ? 
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241. BlllB with Sereni DlsconnU. The following is a com- 
mon form of a bill of goods purchased from a wholesale 
dealei and subject to a discount series. 

^ingAaintoa. J/'.y.. m<\^4A, 15, /9/7 
6BougAt of Lane & Company, Jeweler* 



ff/8 

flf-7 

¥1 



fl06 



7 do^. S'o\^ m f^.20 
£tM. ^"(7%, fO'% 

EZBRCKB 139 
Malce out hills for the following and diacotmt them : 

1. 36 doz. files at $6.25. Discounts 30^, 20%. 

2. 960 yd. silk at $1.40. Discounts 25%, 10%. 

3. 4 doz. pr. hinges at $4.60 j 25 doz. table knives at 
$8.40. Discounts 20%, 10%. 

4. 12 doz. locks at $4.20 ; 6 doz. icortise locks at $4.60. 
Discounts 26%, 8%. 

6. 360 yd. taffeta at 98^ ; 4^ro. pompoBsat $144; 3 doz. 
pieces bnud at $20.40. Discounts 10%, 5%. 

6. 60 lb. brads at 6^ ; 200 bolts at $4.80 per C ; 6 doz. 
knives at $7.20. Discounts 40%, 20%, 10%. 

7. 480 yd. silk at $1.60 ; 640 yd. lawn at 22^ ; 960 yd. 
taffeta at 96^. Discounts 10%, 5%, 6%. 
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8. 2 doz. tennia rackets @ $21, 8 doz. bells @ $3, | doz. 
tennis nets @ $19.20. Disoounted @ 12^, 6^, 2%. 

9. 4 doz. rugs at $84, 750 yd. carpet @ 82/, 3 doz. has- 
socks @ $6. Discoonted @ ^, |. 

10. 5 doz. bottles ink @ $3, 300 lb. paper @ 30/, 2 doz. 
bottles mucilage at $4, 6 gi'O. pencils @ $2.76. Discounted 

11. 18 brass bedsteads @ $17.26; 15 woven wire mat^ 
tiesses @ $3.46; 3 oak sideboards @ $17.26. Discounted 
@i.A- 

12. 60 M envelopes @ $2.10, 3 doz. fountain pens @ 
$19.50, 8 doz. bottles ink @ 34/, 6 gi-o. erasers @ $3.38. 
Terms : 8% 30 da., net 60 da. 

13. 76 bbl. flour at $5.23, 63 gal. molasses @ 39/, 75 gal. 
fancy sirup at 68/, 3 doz. cartons flour @ $2.64, 260 lb. 
cofEee @ 9.66/. Discounted @ Gc^. 

14. 8 doz. hatchets @ $10.75, 6 doz. pr. hinges @ $4.36, 
6 doz. carpenter's squares @ $34.50, J gro. locks @ $42.50, 
3 doz. pr. shears @ $7.50, 8 doz. liles @ $6.25. Discounted 
@ 40%, 10%, 5%. 

15. 21 Ohio steers, 1226 lb. (average), @ $6.10 (per 100 
lb.)i 20 do. (dittos the same), 1247 lb., @ $5.10; 20 do., 
1112 lb., @ $4.95. Discounted @ ^. 

16. 20 Illinois steers, 1157 lb. (see Ex. 15), @ $4.60; 
28 do., 996 lb., @ $4.12^ ; 20 Kentucky steei-s, 1230 lb., 
@ $4.80 ; 7 Indiana Bt«ei-s, 1078 lb., @ $4.70. Discounted 
@ A, tV- 

17. 75 180-pound bags Western potatoes @ $1.48, 60 
160-pound do. @ $1.28, 125 168-pound do. @ $1.42, 1620 
lb. Jersey potatoes in bulk @ $1.47 per 180 lb. Discounted 
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266 TRADE DISCOUNT 

242. Single Discount equal to a Series. It is often coa- 
Tenient to find a single discount equal to a series. 

For example, find the single discount equal to tbe dis- 
count series 20%, 10%, and 10%. 

Let the list price be represented bj 100 % of tlie list price. 
Then deducting 20% of UU*, or 20 % o( the list price, 

we have 80 % of the list price. 

Deducting 10% of this, or 8 % of the list price, 

we have 72 % of the list price. 

DeducUng 10% of this, or 7.2% of the liat price, 

we tave fl4.8% of the liat price- 

Then 100% - 01.8% = 36.2%, the single diaconnU 



FiTtd- tlie single discount equal to the discount series: 
9. 2S%, 15%, 10%. 



2. 15%, 

3. 18%, 

4. 14%; 

6. 20%: 

C. 30%, 

7. 25%: 

8. 10%, 



10%. 
I0%- 

12i% 
10%, 10%. 



10. 25%, 20%, 10%. 

11. 30%, 20%, 10%. 

12. 33J%, 10%, 5%. 

13. 33i%, 10%, 10%. 
U. 16S%, 10%, 10%. 

15. 20%, 124%, 10%. 

16. 25%, 124%, 10%. 



17. Compare the single discount equal to the series 10% 
and 5%, with the sum of 10% and 5% minus the product 
of 10% and 5%. 

18. By the method suggested in Ex. 17, find the single 
discount equal to the series 20%, 5%. 

19. How does the single discount equal to the discount 
series 20%, 10%, and 5%, compare with that equal to the 
discount series 10%, 5%, and 20% ? ' Prove it 
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Review 

1. Find the net amount of a bill for $880 subject to 
dUcounta of 2J^, S<^, and lO^^. 

2. On a. bill of $620 ti-ade discounts of 6^ and 5% are 
allowed. What is the net price ? 

3. Find the net oostof a piano marked $450, with trade 
discounts of 3^, 8^, and 10^. 

i. What is the list price of an article whose net cost is 
$6.15 after discounts of 20^ and 25^ are deducted ? 

5. What per cent of profit will a man make by paying 
$17.10 for an article, wil^ discounts of 20^, 10%, and 5% 
from the list price, if he sella it at the list price? 

6. Furniture is bought at trade discounts of 5% and 
16% from the list price, and the net cost is $518.70. Find 
the list price of the furniture. 

7. Find the net amount of a bill of $470, the trade dis- 
counts being 20% and 5%. What single rate of discount 
is equivalent to these discounts ? 

8. What single discount is equivalent to a discount 
series of 40%, 20%, 10%, and 5% ? 

9. Which is the better for the purchaser, and hov 
much better : two successive trade discounts of 26% and 
10% on a bill of $500, or a single discount of 33j% ? 

10. Which is the better for the seller, and how much 
better : trade discounts of 20%, 12%, and 3%, on a bill 
of $800, or a single discount of 31|% ? 

11. Which is the better for the purchaser, and how 
much better : trade discounts of 10%, 10%, and 10%, on 
a bill of $626.76, or a single discount of 27j\i% t 
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Problems without Numbers 

1. If you know the list price of some goods and the 
single rate of discount, how do you find the net price? 

2. If you know the list price and net price, how do you 
find the rate of discount ? 

3. If you know the net price and the rate of discount, 
how do you find the list price ? 

1. If you know the list pi-ice and the several rates in a 
discount series, how do you find the net price ? 

5. If you have a discount series, is it right to add the 
several rates to find the single rate of discouut ? State the 
reason. 

6. If you know the several rates in a discount series, 
how do you find the single rate equivalent to them ? 

7. If you know the sevei'al rates in a discount series, 
and the net price, how do you find the list price? 

8. Does it make a difference in the net price if you vary 
the order in a discount aeries ? State the reason. 

9. If the rate of discount is given in per cent, how can 
you express it as a common fraction ? 

10. If the rate of discount is given as a common fraction, 
how can you express it as per cent ? 

11. If a discount series ia given in per cents, how can you 
express it as a single common fraction ? 

12. If a discount aeries is given in common fractions, how 
can you express it as a single rate per cent ? 

L3. If a dealer marks some gooda a certain rate above 
cost, and then takes off that same rate as a discount from 
the marked price, does he gain or lose ? Why ? 
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CHAPTER XV 
COHHISSIOIT 

243. Coinmissloii or Brokerage. A sum paid by one person 
to another for transacting business is called commission or 
brokerage. 

For example, if a man sells a bouse for another man, at 2% com- 
mission, and the price received is (5000, the amount of the commiasion 
is 2% of $6000, or ?100. 

Similarly, if a. man collects a bill of (260 for anotlier man, at ll% 
commiBBlon, be receives 6% of S250, or ''£12. 60. 

244. Principal and Agent. The person for whom another 
transacts business is called the principal. The person who 
transacts the business is called the agent. 

245. Commission Uercliant and Broker. An ^ent who has 
actual possession of the goods of his principal is called a 
eorranisaion merchant. 

An agent who makes sales or purchases for his principal 
without having actual possession of the goods is called 
a broker. 

Commission and brokerage are uBUftllj' reckoned at a certain per 
cent of the money involved in the transaction. If goods are bought, 
the commission is a certain per cent of the cost ; if goods are sold, the 
commiasion is a. certain per cent of the amount received ; if a collection 
1b made, the commission Is a certain per cent of the amount collected. 

Brokerage is often a flied sum per bushel (as of wheat purchased), 
a fixed sum per 100 bales (as of cotton), a fixed sum per tierce (as of 
lard), and so on. 

In all problems, unless otherwise directed, discard any fraction of 
a cent less than | in a final result ; when a fraction of a cent is \ or 
more, count it as a full cent. 

260 
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COMMISSION 



Find the 



iv^ amounts^ at the rates specified : 



on sales or purchases of the follmo- 



1. «276,2y,. 


9. $2750 


1J% 


17. $8000 


i%- 


2. t345, 3^. 


10. $3276 


2i% 


18. $7500 


i%- 


S. «675, i%. 


11. $2760 


3W 


19. $6200 


i%- 


i. 1725, 6%. 


12. $4176 


4i% 


20. $3620 


w- 


5. »876, 6%. 


13. $6375 


3»"/. 


21. $4800 


m- 


6. »412S, 2%. 


14. $6540 


5%. 


22. $8000 


n*- 


7. $7250,.3y„. 


IS. $8660 


6^,. 


23. $2400 


H%- 


8. »9326, 454. 


16. $7776 


8%. 


24. $4800 


n%- 


■Find the net amounts remaining; a/ 


er deducting commis- 


sions on sales as follows, at tke rates speeijied : 


25. »4800, J%. 


32. $2800, 2J^ 


si. $276.50, 4«t. 


26. «6400, J«4. 


33. $6600 


2i% 


40. $612.50, 8%. 


27. «3600, \i.. 


34. $6400 


Si?4 


41. $721.60, 6%. 


28. MOO, 2%. 


35. $1600 


lif. 


42. $5600, \%. 


29. %<m, i'i,. 


36. $2200 


1J% 


43. $4200, i%. 


30. »850, 5%. 


37. $3600 


IW 


44. $3200, j^. 


SI. $1250, 4i%. 


38. $4800 


ni. 


45. $6400, f%. 


46. After paying 


5% lor collecting 


I debt of $1200, how 


much remains ? 






47. After paying 


354 for selling som 


property for $3200, 


how much remains 






48. An agent received $84, or 2%, f 


or selling some prop- 


erty. What was the selling price ? 




49. An agent received $75, or 2J^, 


er selling some prop- 


erty. What was the selling pt^w 


? 
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50. An agent sold 326 bu. of wheat @ 80^ a bushel, 
charging a commission of-5^. Find the net proceeds. 

51. An agent charged $6.63 for selling 52 bu. of tomatoes 
@ 85^ a bushel. Find the rate of his commission. 

52. What is the commission at 3^% on a sale of potatoes 
to the amount of $1270 ? 

53. A real-estate agent charged $246.2S for selling a piece 
of property for $9850. What was the rate of his commission ? 

54. A real-estate agent charged $312.50 for selling a piece 
of property for $12,500. What was the rate of commission ? 

55. An agent sold 44 wagons @ $135 each and paid his 
principal $5197.60 as, the proceeds of the sale. Find the 
rate of the agent's commission. 

56. An agent bought for a dealer 240 baskets of peaches 
@ 75/ a basket, charging 3J% commission. Find the total 
cost to the dealer. 

fiT. Ar commission merchant sold 45 bbl. of apples @ 
$2.80 a barrel, deducting 6/ a barrel for storage and a 
commission of 6%. Find the net proceeds of the sale. 

68. An agent sold some produce for $935, charging 3^ 
commission. How much did he remit to his principal ? 

59. Anient sold some produce, charging 3% for his 
services. His commission amounted to $28.05. How much 
did he remit to his principal, after deducti:ig his commission ? 

ep. An agent sold some produce, retaining his commission 
of $3.69 'and remitting the proceeds, $119.31. What was 
the rate of commission ? 

' 61. A commission merchant sold some produce, and, after 
deducting his commission, remitted to his principal $906.95. 
His commission amounted to $28.05. What was the selling 
price? "What was the rate of his c 
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62. What is an architect's commission on a house costing 
$9472, at 5% ? 

63. An architect's commission on a house costing $8750 
is $437.50. What is the rate ? 

64. What ia an auctioneer's commission for selling $358 
worth of furniture, at 6o;£ ? 

65. A real-estate dealer sells 168 acres of land at $40 an 
acre. How much is his commission at 2^% ? 

" 66. ,A lawyer charged $40 for collecting a debt of $750. 
What is the rate ? 

67. An agent sells our school $6& worth of maps, and his 
firm pays him 7J^ commission. How much ia this? 

68. A farmer sends some butter and eggs to the city, and 
they are sold for $72.50. He is charged 8% by his agent. 
What is the net amount received by the farmer ? 

69. What ia the commission on 87 tubs of butter, each 
containing 50 lb., if sold at 27^ a pound, the rate of com- 
mission being 3^% ? 

70. All agent sold a house for a man, charging 6% com- 
missiou. He sent to his employer $4512.50 as the proceeds. 
At what price did be sell the house ? 

71. A commission merchant sold for a farmer some prod- 
uce for $260, and sent to the former $239.20 as the proceeds. 
What was the rate of commission ? 

72. Ah" agent sold some land for a inan and received 
$9500. He sent to his employer $9215 as the proceeds. 
What was the rate of commissioii ? 

73. A salesman's sales in a department store in a city 
amounted, during the six days of one week, to $257.70, 
$103.10, $175.02, $132.30, $302.25, $50.63. He receives 
2i% on his sales. How much did he receive that week ? 
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74. What ia the commiasion at 7^% on a sale dt an 
automobile for $1250? 

75. What ia the commission at 2}^ for collecting a debt 
of $750 ? 

76. What is the net amount remaining after deducting a 
commission of 3% from a sale amounting to $850? 

77. A broker bought 850 bales of cotton for a customer, 
charging $6 per hundred bales as brokerage. What was the 



78. A broker bought 760 tierces of lard for a customer, 
charging 2^^ a tierce. A tierce being 340 lb., how many 
pt^nds did he buy, and what was the brokerage ? 

79. Lard selling at $7.03 per tierce, how mach will 1250 
tierces cost ? How many pounds ai'e there ? What is the 
brokerage on the purchase at 2^^ per tierce ? 

80. A commiaaion merchant aells for a factory 6900 lb. 
of cheese atl2^ a pound, charging 5% commission. What 
sum ahould he remit to hia principal ? 

81. A commission merchant sold 1700 doz. eggs for a 
d^ler, charging him 5^ on the sale, and remitting $339.15. 
At what price per dozen did he sell the egga ? 

82. A. commission merchant sold 160 tubs of butter, 60 
lb. to the tub, for $1920, charging 6^ commission. What 
did the commission amount to per pound ? 

83. A commission merchant sold 240 tubs of butter, 60 lb. 
to the tnb, for $3360. His commission being Ig^ a pound, 
what was his rate of commission ? 

84. A broker buys 1750 bags of coffee for a customer at 
10.43/ per pound. There being 130 lb. to the bag, and the 
broker charging $10 per 250 bags, how many pounds ai'e 
bought and what is the total cost including the broken^ ? 

D,g,t,.?<ii„Google 



274 COMMISSION 

85. Given the net proceeds $438.44, and the commiasion 
$13.56, find the rate of commiaaton. 

86. A real-estate agent charged $446.25 lor selling a 
piece of property for $12,760. What was the rate of his 
commission ? 

B7. The net proceeds of the sale of 244 bbl. oE flour is 
$1124.23, the commission being 3^. Find the selling 
price of the flour per barrel. 
_ -^88. An agent bought for a dealer 360 baskets of peaches 
@ 82J/ a basket, charging 3j% commission. Find the total 
cost to the dealer. 

8d. An agent sold 82 horses @ $112.50 ea«h and paid 
his principal $8763.76 as the proceeds of the sale. Find 



1 rate c 

»/a 1 



. real-estate agent charged $562.50 for selling a 
piece of property. The rate of commission being 4^^, at 
what pi;ice did he sell the property 1 

{ 91. A commission merchant sold 225 bbl. of apples @ 
$2.87 a barrel, charging 7/ a barrel for storage and a com- 
mission of 5'fo. Find the net proceeds of the sale. 

92. A commission merchant sold some produce, charg- 
ing 3^% for his services. He remitted to his principal 
$1621.20. At what price did he sell the produce? 

93. A manufacturer sent his agent $3177.81 to pay for 
some leather, and the commission of ^"fg. How much did 
the ageat invest and how much was his commission ? 

84. A broker bought 700 bales of cotton for a customer 
@ 12fl/ per pound. Taking the bales as weighing 500 
lb. each, and the brokerage at $5 per hundred bales, find 
the number of pounds purchased and the total cost in- 
cluding the brokerage. 
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95. On which will the net amount after deducting the 
commission be greater, a sale of $980 less 3«^ commission, 
or one of $970 less 2<^ commission ? How much greater ? 

96. A clerk receives %\ a week and 2^ commission on 
goods sold. If he aells $372 worth of goods in a week, 
what is his income for the week ? 

97. On which will the net amount after deducting the 
commission he greater, a sale of $1500 less 4^ commission, 
or one of $1600 less 10% commission ? If there is any 
difference, what is it ? 

98. A clerk receives $10 a week and 1^% commission 
on goods sold. It he sells $492 worth of goods in a week, 
how much is his income for the week ? 

99. A city grocer sends a man out to his customers' resi- 
dences BYery morning to take orders. If the man receives 
8% commission on all orders, and if he takes orders to the 
amount of $9800 a year, how much does he earn ? 

100. An agent sells some property for one man for $7500 
on a commission of 2%, and some for another man (or 
$6000 on a commission of 2J%. On which does he receive 
the greater commission, and how much commission does he 
receive in all ? 

101. A saleswoman is offered her choice of $8.60 a week, 
$5 a week with 1% on all sales, or 4% on all sales. She 
takes the last plan, and her sales for 52 weeks aven^ 
$265 a week. How much does she gain over each of the 
other two plans ? 

102. In a large dry-goods store in New York a woman 
is employed to "shop" for outof-town customers. She 
receives from the dealers a commission of 5% on all pur- 
chases. Her purchases amount to $422 a month, on the 
aveiage. How much is her commission during the year? 
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Problems without Numbers 

1. If you know the amount paid by an agent for some 
property, and hia rate of comniission, how do yoa find the 
amount of hia commission ? 

2. If yoa know the aonount received by a broker for goods 
sold, and hia rate of brokerage, how do you find the net 
amount remitted to hia principal ? 

3. If you know the net amount of a sale remitted by an 
agent to his principal, and the rate of his commission, how 
do you find the price at which the property was sold ? 

1. If yoti know the net amount left after the commission 
has been deducted, and the price at which the property was 
sold, how do you find the rate of commission ? 

5. If you know the amount collected by an agent, and the 
rate of bis commission, how do you find the net amount to 
be remitted by him to his principal ? 

6. If you know an agent's rate of commission for collect- 
ing some money, and the net amount remitted by him to his 
principal, iiow do you find the amount collected ? 

7. If you know the price per acre at which an agent sells 
some land, the number of acres, and the rate, how do you 
find hia commission ? 

8. If you know the price per acre at which an agent sells 
some land, the number of acras, and the commission, how 
do you find the i-ate of commission ? 

9. If a &rmer sends a certain number of barrels of apples 
to a commission merchant, and these are aold at a certain 
price per barrel, and the freight per barrel and the lute of 
commission are known, how do you find the amount due 
the farmer ? 
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CHAPTER XVI 



246. Interest. Money paid for the use of money is called 
interest. 

Interest is computed as a, certain per cent ol the money used. 
Thus, if a man borrows ♦600 for a. year, at 6%, the interest Is 6% of 
1600, or (30. 

247> Principal. Money loaned on which interest is paid 
is called the principal. 

In the example just given, $500 is the principal. 

Tlie sum of the principal and interest is called the amount. 

248. Riite of Interest. The rate per cent of the principal 

paid in interest for one year is called the rate of interest. 

In the example under § 246, the rale of interest is 0%, and the 
amount is fSOO + $30, or $630. 

For example, consider the following : 

(1) Find the interest on $840 at 5% for 2 yr. 
Since tlie rate ia 6% a year, 

Interest for 1 yr. = 6% of ?840 = $42. 
Interest for 2 yr. = 2 x »42 = »e4. 

(2) Find the interest on $750 at 5^% for ^ yr. 
Since the rate is 81% a year. 

Interest fori yr. = 5J% of 8750 = $41.25. 
Interest for 3* yr. = 3^ x $41.25 = $144.38. 

Therefore, tofimd the interest, given the pr'nwlpal, rate, and 
tivm, multiply the principal by the rate, and ike product by 
the number that expresses the time in years. 
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OivfM the principal, rate, and tiiM,fi.nd the interest: 
$100, 
$100, 

»ioo, 

#200, 
$300, 
$600, 
$260, 
$376, 
$660, 
$275, 
$350, 
$460, 
$525, 
$265, 
$425, 
$635, 
$875, 
$925; 

37. A man borrowed $250 and agreed to pay 6% interest. 
iter kept the money a year. How mueli interest did he pay ? 

38. A man borrowed $250 and agreed to pay 6^ interest 
He kept the money two years. How much interest did 
he pay? 

39. How much is the interest on $49$ at 6^ for 1 yr. ? 
for 2 yr. ? for } yr, ? for IJ yr. ? for 2 yr. 6 mo. ? 

40. How much is the interest on $609 at 4% for 1 yr. ? 
for 2 yr. ? f«r 6 mo. ? for 1 yr. 6 mo, ? for 2 yr. 6 mo. ? 



6%,2yx. 


19. 


»100,6^,2iyr. 


*%,3rr. 


20 


»100,5%,2iri. 


H,*y- 


21. 


»200,6%,3ijr. 


H. 3 y- 


22 


t20O,6^,2iyi. 


6%, 2 yt- 


23 


»375, 6%, 2J yr. 


3%,2yr- 


24. 


»675,456,3iyr. 


«%, 2 y- 


25. 


»480,65t,2tyr. 


4%, 3 ,r. 


26 


$640,654, 3* yr. 


6^, 6 yr. 


27 


$640,55S,2fyr. 


H.2yr. 


28. 


»m,4%,2jp. 


45S,3yr. 


29. 


»97S, SJ5S, 2 yr. 


6%, 2 Jt. 


30 


9726, 4i%, 3 yr. 


6%,3yr. 


31. 


»836,3i5t,2yr. 


4%,2yr. 


32. 


«425.50, 6%,2i yr. 


6%,3,t. 


33. 


«376.76, 654,3ijr. 


65S,4yp. 


34. 


»420.50, 65S, 2J yr. 


6%, 2 yr. 


35. 


$2460,454, 3} yr. 


5?S,6yt. 


36. 


$3676, 65S, 2f yr. 
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FINDING THE INTEREST 279 

Atj/f}tak is the interest oq #200 at 6% for 1 yr-? for 
1 W? for 2 mo. ? for 7 mo. ? 

(S^iShat U the interest on $600 at 6% for 1 yr. ? for 1 
m^^^or 3,mo. ? for 10 mo. ? for 8 mo. ? 

43.-^Vtat is the interest on $500 at 6% for 2 yr.? for 
2^ y- ? fo"" 2 yr. 6 mo. ? for 2 yr. 7 mo. ? 

ffiven <A« principal, rate, and time, find the interest : 
^JSSOO, 2 yr. 6 mo., 4%. 54J,$1200, 1 yr. 7 mo. 
1^55. $1200, 1 yr. 7 mo. 
(ft $ 1200, 2 yr. 2 mo. 



^5t-t400, 2 yr. 6 mo. 
fi/6600, 1 yr. 6 mo. 
«> $600, 1 yr. 8 mo. 
^ $600, 1 yr. 8 mo. 
^ $500, l^r. 9 mo. 
^.4600^^1 yr. 9 mo. 

51. $600, 2 yr. 10 mo., 6' 

52. $800, 3 yr. 5 mo. 
83. $900, 2 yr. 3 mo., 5% 



^ $1600, 2 yr. 2 
^$1500, 2 yr. 9 
5»?^$1500, 2yr. 9 
|0?^tl800, 3 yr. 8 

61. $1800, 3 yr. 2 

62. $1800, 3 yr. 2 

63. $2500, 4 yr. 3 mo. 



Bl. What is the interest on $436, at 6%, for 1 yr. ? for 
6 mo. ? for 4 mo. ? for 8 mo. ? for 3 yr. 10 mo. ? 

65. What is the interest on $360, at 5%, for 1 yr. ? for 
6 mo. ? for 10 mo. ? for 1 mo. ? for 2 yr. 9 mo. ? 

66. If the interest on a certain sum is $93.84 for 1 yr., 
how much is it for 3 mo. ? for 6 mo. ? for 1 yr. 9 mo. ? 

67. If the interest on a certain sum is $36.48 for 1 yr., 
how much is it for 1 mo. ? for 5 mo. ? for 3 yr. 10 mo. ? 

68. What is the interest on $640, at 4%, for 1 yr. ? for 
1 mo. ? for 1 mo. ? for 2^ mo. ? for 6^ mo. ? 

69. What is the interest on $175.50, at i%, for 1 yr. ? 
for 6 mo. ? for 4 mo. ? for 3 mo. ? f or 1 mo. ? for 2§ mo. ? 
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INTEREST 



249. InterHt when the Time inrolvM Dicjt. If the time 
involvea days, we may reduce it to a fractiou of a year and 
proceed as in S 248. 

For example, find the interest on $480 for 3 yr. 3 ma 
10 da. at 5%. 

10 da. = JJ mo. = j mo, 

Simo. = yof^yr. = Arr- 
8Ax5%ofW80 = 5i2^1ii«!0 = ,78.67. 

It is the cuHtom in compating inlereat in this way to take 80 da. to 
the month, or 360 da. to the year, aud to find the inCeieflt to the near- 



ike interest on : 


1. $100, at 6%, for 2 yr. 6 mo. 


2 


$100 


at 6^, for 2 yr. 6 mo. 10 da. 


3 


$100 


at 6%, for 3 yr. 4 mo. 16 da. 


4 


$200 


at 5^, for 3 yr. 4 mo. 20 da. 


6 


$300 


at5%, forSyr. 8mo. 20da. 


6 


$275 


at 4%, fori yr. 9 mo. 16 da. 


1 


$376 


at 6%, for 2 yr. 9 mo. 16 da. 


8 


$460 


at 6%, for 3 yr. 10 mo. 6 da. 


9 

lo 


^$525 
'$675 


at 6%, for 4 yr. 10 mo. 6 da. 
at 6%, for 2 yr. 3 mo. 10 da. 


11 


$675 


at 6%, for 3 yr. 3 mo. 3 da. 


12 


$825 


at i%, for 2 yr. 3 mo. 3 da. 


13 


$1250, at Si%, for 2 yr. 6 mo. 16 da. 


14 


$1500, at 4i%, for 3 yr. 6 mo. 20 da. 


15 


$2500, at 3i%, for 2 yr. 4 mo. 15 da. 


16 


$350 


0, at 3J%, for 3 yr. 7 mo. 10 da. 
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DIFFERENCE BETWEEN DATES 281 

250. Difierence between Dates. The time between two dates 
may be found as here shown. For example, required to find 
the time from April 16, 1914, to February 6, 1919. 

Since February \s the second month of the year, and April the 

fourth, the work is arranged as here shown. We 

then subtract a« with other compound numbers ; 

6 - le is impossible, but 35 - 16 = 10. Proceeding 

the usual manner, the result is 4 yr. S i 



1919 
1914 



9 19 19 da. In such cases allow SO da. to the month. 



c 147 

Mnd the difference in time between these dates : 

1. Sept. 2, 1914, Oct. 15, 1919. 

2. Oct. 5, 1914, Tm\. 26, 1920. 

3. Aug. 7, 1915, June 4, 1921. 

4. Nov. 10, 1916, Jan. 5, 1920. 

5. Aug. 23, 1915, Jan. 9, 1920. 

6. What is the inter^t on $375 from July 4, 1914, to 
July 4, 1917, at 6% ? 

7. What is the interest on $660 from July 20, 1914, to 
May 20, 1917, at &% ? 

8. What is the interest on $825 from May 12, 1915, to 
Feb. 12, 1919, at 4^% ? 

9. What Is the interest on $360 from June 8, 1916, to 
April 6, 1918, at 6% ? 

_ 10. What is the interest on $480 from March 7, 1916, 
to April 9, 1918, at 6% ? 

11. What is the interest on $750 from Nov. 8, 1916, to 
Feb. 22, 1918, at 6% ? 

12. What is the amount of $660 at interest at 6% from 
Sept. 27, 1916,- to March 12, 1918 ? 
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251. Pmnlwory Hotea. A written promise to pay a speci- 
fied Biun of mooey on demaad or at a specified time is called 
a promissory note, or simply a note. 

25Z. Puttea to a Note. The person who signs a note is 
called the maker. The person to whom a note is payable 
is called the payee. The lawful owner of a note is called 
the holder. 

A note maj be made payable to bearer, In which cbk it ia lawful to 
pay It to any one who preaents it to the maker. 

It may be made payable to some person named ia the note. In 
which case he ot his legal representativeB must present it. Such a 
note is said to be non-neifotiable. 

It may be made payable to the payee, or order. In which case the 
payee may transfer it to another persoa by writing bis own name on 
the tiack, tbuB indornmg the note. Such a note Is said to be, like one 
payable to bearer, negotiable. 

An indorser of a note Is responsible for ite payment if the maker 
does not pay it, unless he writes the words "without reconrse" above 
his slgnatura. 

253. FormofaNote. A common form of note is as follows: 



fS75.S5. Albany, N. Y., June 1, 191S 

Six moniha afttrr date, I promise to pay Frank Mills, 

or order, Three Hundred Seventy-Jive and ^ Dollars, with 

Here the maker is Janes I-ang, and the payee fa Frank Mills. 

If the payee writes acroes the back, 

Payable to tho order of John B. Brown, 

Frank Mills 
he becomes an indorser, and John B. Brown becomes the holder. 

If Frank Mills wiiies simply his name across the back, the note 
beoomea payable to bearer, that is, to any one who may have it. 

This note Is due on Dec. 1, 1018, which is called the day of maturity. 

The words " with interest, " without specifying the rate, carry the 
k^ rate of the state In which the note is made. 
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PROMISSORY NOTES 



Find the day of maturUy and amount due, havit^ given : 



Face iif Note 


DaieofyoU 


Time 


RaU of Interest 


1. $300 


July 7, 1913 


60 da. 


6% 


2. S600 


Jan. 4, 1913 


6 mo. 


5% 


3. «100 


Feb. 8, 1913 


lyp. 


m 


4. S751.60 


Mar. 7, 1913 


3 mo. 


H 


5. I526.2S 


Apr. 16, 1914 


90 da. 


H 


6. $265.50 


May 16, 1914 


30 da. 


H ' 


WriU ttoUgfvr 


' the/oUomvjfy and 


efnnpute 


the interest: 


7. «400 


June 6, 1914 


6 mo. 


H 


8. two 


Nov. 9, 1914 


4 mo. 


s% 



Find the amount due at maturity on the following notes : 

10. --^$200. Rochester, N.Y., Oct 20, 1914 

Sixty days after date, I promise to pay George A. Wood, 

or order, Two Hundred Dullars, with interest at 5<fc- Value 

received. Jambs Sincu.ik 

11. $1200. TJtica, N.Y., Mar. 7, 1914 . 
Kinety days after date, I promise to pay James Goodwin, 

or order. Twelve Hundred Dollars, with interest at 6^. 
Value received. James Hilton 

12. $376.50. Elmira, N.Y., Apr. 6, 1914 
One year after date, I promise to pay Francis Warren, or 

order, Three Hundred Seventy-five and -j^ Dollars, with 
interest at 5^. Value received. AbFitEU Gibson 
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284 INTEREST 

13. F. H. Holmes borrows $360, at 6%, for 1 yr., from 
A. B. Seel. He gives a note payable to Mr, Seel or order. 
Mr. Seel sells the note to B. C. Dean. Make out the note, 
indorse it, and find the amount due at the end of the year. 

Make out and indorse, payable to the order of the buyer, 
the following notes, and find the amount due.at the end of 
the time stated : 

Maker Payee Buyer Face Rale Time 

14. J. R. Roberts A. N. Cole P. E. Jones $376 6% 6 mo. 

15. M. L. King A. R. Owen E. F. Pease #750 5% 2 yr. 

16. A. K. Jewett S.M.Wood E.L.Brown $75 8% 10 mo. 

17. B. S. Stevens 0. N. House B. R. Lodge 5260 5% 3 jr. 6 mo. 

18. O. M. Richards D. E. Dodge O.King $126 6% 1 jr. 2 mo. 

19. A. R. Castle A. J. Jackson G. F. Ray $250 6}% 2 jr. 4 mo. 

20. F.E.Taylor A.B.Baker G. F. Coe $360 4J%lyr.8mo. 

21. F. E. Glover M. T. Thorn F. Taylor $250 6% 4 yr. 1 mo. 

: 52. A man borrowed $250 on Jan. 15, for 9 mo., at 6%. 
Write the note and compute the amoimt of the principal 
and interest due on Oct. 15. 

23. A man borrowed $350 on Jan. 27, for 1 yr. 1 mo., 
at 6^. Write the not© and compute the amount of the prin- 
cipal and interest due on Feb. 27 of the following year. 

24. A man bought 12 head of cattle on Feb. 1, at $45 
a head, giving his promissory note at 6^. He paid it on 
the 16th of the following April. What was the amount of 
principal and interest ? 

29. A man bought 76 acres of land on March 3, at $85 
an acre, giving his promissory note at 5j%. He paid it on 
the 18th of the following September. What was the amount 
of principal and intereat ? 
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PROBLEMS IN INTEREST 285 

254. Problems In Interest. Of the four elements used in 
computing Interest, — prinoipal, rate, time, and interest (or 
amount, which is only the Bum. of the principal and interest), 
— we can find any one if the otlier three are known. 

For, since the interest is the product of three factors 
(principal, rate, and time), if it is divided by the product 
of any two of these factors the quotient is the third. 

The following examples will illustrate : 

(1) What principal will, iu 3 yr. 6 mo., yield $62.50 
interest at 6«^ ? 

Knee tlie lolerest for S^ yr. ia 9^2.50, 

therefore the interest for 1 yr. ifl $£2.50 -i-3), ortlS. 

Since G% at tbe principal Is 916, 

therefore 1% of tbe principal is #2.00, 

and 100^ of the priaclpal Is t260. 

(2) What principal will amount to $570 in 2 yt. 4 mo. 
at G%? 

The Bmonnt of 91 for 2 yr. 4 mo. dt 6% is »1.14. 
Since 91.14 is the amonnt of 91, 

9570 ia the amount of L— , or 9GO0. 



(3) In what time will $540 yield $109.80 interest at 6% ? 
The interest on 9540 at 6% for 1 yr. is 9S2.40. 

^nce 932.40 is the interest for 1 yr., 

9100.80 is the interest for ^^ yr., or 3^ yr. 

Sj', yr. = 3 yr. 4 j mo. = 3 yr. 4 mo. 20 da. 

(4) At what rate will $600 yield $81 interest in 3 yr. ? 

The interest on 9000 at 1% for 3 yr. Is 919- 

StaiM 91S is the interest at 1%, 

981 ia the Interest at {)%, or 4}^ 
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286 INTEREST 

BXKRCISX 149 
Find the principal that wiil yield ihe/oUowing interest : 

1. $20, in 2 yr. 8 mo., at G^^. 

2. $93^, ia 3 yr. 4 mo., at 5%. 

3. $9.59, in 3 yr. 6 mo., at 4%. 

4. $40.47, in 1 yr. 7 mo., at 6%. 

5. $3.64, in 5 mo. 18 da., at 6%. 

6. $45.90, in 4 yi. 3 ma, at 4)%. 

Mnd the principal that toill amount to Ih^ following: 

7. $482.40, in 3 yr. 4 mo., at 6%. 

8. $1151.41, in 2 yr. 4 mo., at 4^%. 

9. $1210.50, in 2 yr. 5 mo., at 5%. 

Mnd the time, given, the principal, rate, and interest : 

10. $840, 5^, $147. 12. $360, 6%, $49. 

11. $625, 4%, $56.25. 13. $1250, 6^, $187.50. 

I^nd the rate, given the principal, time, and interest: 

14. $330, 1 yr. 2 mo., $19.25. 

15. $68.50, 3 yr. 6 mo., $9.59. 

16. $87.50, 2 yr. 8 mo. 24 da., $14.36. 

17. How long will it take $1 to yield $1 interest at 6% ? 

18. How long will it take $1 to double itself at 5%? 

19. What sum must be put at interest at 6^ so that it 
shall amount to $1000 in 16} yr. ? 

20. What sum must be put at interest at 5^ so that it 
Bhall amount to $1000 in 20 yr. ? 
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!i55. Fonnulaa in Interest. We may express the principles 
involved in the problems on page 285 by using initial let- 
ters to represent the elements. In this way we have con- 
venient /o rmulas. 

Using the initial letters, and letting the time be expressed 
in years, we have 

Interest = principal X rate x time (§248), or r=PxRxT; 

therefore 

. , , interest / 

principal = —r 7: > or P = -~ -: 

"^ '^ rat© X time R x T' 

interest 



principal x rate P X R 

Thus, if the interest on 8200 for 8 yr. at 6% ia MB, we ha»e 
I = 3 X 6% of ?200 = J36, 
-8200, 



3x6% 

836 

"3x8200 



= 6%. 



6%of 820O 
Instead of uang capital letters for tlie initials, we may use small 
letters if we wisli. We shall then have : 

i = pxryt, p = _^, r = — L_. ( = 

TXl p xl p XT 

The uraple equation and the use of Che unknown quantity x may 
profitably be used in the solution of some problems, thus : 836 is the 
interest on 8200 for how many years at 6% ? 

Since 836 = i x 6% of 8200, we may divide these equals by 6% of 
$200, and we have atig 
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INTEREST 



BXERCBB ISO 



1. Given r = 6%, i = $90, and ( = 3, find j). 

2. Given i = $64, p = $800, and i = 2, find r. 

3. Given i = $16, p = $200, and r = 4%, find *. 

ftnd the missing element, marked x : 



4. $300 X 4 yr. 

5. a; 4% 4 yr. 

6. $700 3% X 
1. $650 5% 2yr. 

8. a; 6% 3 yr. 

9. $300 X 3yr. 

10. $300 ^<% X 

11. $700 6% 3 yr. 

12. a; 6% 5 yr. 

13. $400 X 2 yr. 

14. $500 5% X 

15. $800 4% 2 yr. x 
28. A note for $275 at 



16. $375 4% 4 yr. x 

17. X 5% 2yr. $70 

18. $600 X 3 yr. $90 

19. $700 6% 2 yr. x 

20. $600 3' 



22. $700 

23. $600 



X $54 

3 yr. $30 

2yr. $70 

4 yr. X 

24. $500 i% X $80 

25. X 3<fc 3 yr. $36 

26. $250 X 2yr. $20 

27. $900 6% X $162 
} for 3 yr. without any 



payments being made. What is the amount then due ? 
29. A note for $300 at G<^ amounts to $336. How long 



30. A note for $400 amounts in 3 yr. to $460. What is 
the rate of interest ? 

31. A note amounts to $224 in 2 yr. The face of the note 
is $200. What is the rate of interest ? 

32. Write a note for $275 due 2 yr. 6 mo. after this date, 
at 6^^, and find tlie amount due at maturity. 
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REVIEW OF INTEREST 



Review of Interest 
Given the principal, rate, and time, find the interest : 

1. $250, 5%, 4 mo. 10 da. ; 8 mo. 20 da. 

2. $520, 6%, 2 yr. 9 mo. ; 2 ya 9 mo. 25 da. 

3. $760, 5%, 4 yr. 6 mo. ; 4 yr. 6 mo. 15 da. 

4. $875, 6%, 3 yr. 7 mo. ; 3 yr. 7 mo. 16 da. 

5. $1260, 6%, 1 yr. 10 mo. ; 1 yr. 10 mo. 5 da. 

6. $2600, 5i%, 2 yr. 10 mo. ; 2 yr. 10 mo. 7 da. 

7. $2276, 5\'^, 3 yr, 11 mo. ; 3 yr. 11 mo. 2 da. 

8. $3526, \^% 1 yr. 11 mo. ; 1 yr. 11 mo. 3 da. 
Given the principal, rate, and time, find the amount : 

9. $175, 6%, 6 mo. i 8 mo. ; 1 yr. 2 mo. 

10. $225, 6%, 8 mo. 3 da. ; 1 yr. 8 mo. 3 da. 

11. $625, 5%, 4 mo. 3 da. ; 2 yr. 4 mo. 3 da. 

12. $1250, 6%, 3 mo. 8 da. ; 2 yr. 3 mo. 8 da. 

13. $2275, 5^%, 10 mo. 14 da. ; 3 yr. 10 mo. 14 da. 
11. Find the interest on $275 for 3 yr. 6 mo. at 6%. 

15. Find the interest on $1250 for 7 yr. 11 mo. at &<f„. 

16. Find the interest on $630 for 2 yr. 4 mo. 5 da. at 6%. 

17. Find the interest on $345 for 2 yr. 3 mo. 3 da. at 6%. 

18. Find the interest on $290 for 1 yr. 6 mo. 5 da. at 6%. 

19. Find the interest on $350 for 1 yr. 9 mo. 15 da. at 4o;£ . 

20. Find the interest on $650 for 2 yr. 8 mo. 10 da. at 6% . 

21. Find the interest on $1675 for 3 yr. 1 mo. 6 da. at 
6*% ; at ^% ; at 6%. 

22. What is the interest on $375 from July 4, 1916, to 
May 1, 1918, at 6^ ? 
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INTEREST 



Qive^i tke principal, interest, and time, find the rate : 

23. $276, $27.60, 2 yr. 30. $260.50, $30.06, 2 yr. 

24. $420, $60.40, 3 yr. 31. $480, $36, 1 yr. 6 mo. 



2 yr. 6 mo. 
.60, 3 yr. 6 mo. 
.60, 1 yr. 3 ma 

.80, 2 yr. 3 mo. 
.60, 1 yr. 7 ma 



25. $121.26, $9.70, 2 yr. 32. $240, $24, ! 

26. $320.60, $67.69, 3 yr. 33. $326, $45.6 

27. $276.25, $55,05, 6 yr. 34. $240, $10.6( 

28. $3500, $87.60, 10 mo. 35. $160, $19.8 

29. $220, $9:35, 1 yr. 5 mo. 36. $480, $26.6 
Qiven thepriiieipal, interest, and rale, find ike lime : 

37. $240, $36, 6%. 42. $280, $28, 4%. 

38. $3000, $165, 2^0. 43. $350, $17.50, 3%, 

39. $176, $12.26, 4,%. 44. $625, $47.26, 6%. 

40. $600, $42.75, 5%. 45. $230, $20.70, ii%. 

41. $360, $19.91, 6i%. 46. $2500, $37.50, 4^%. 

47. How long will it take a sum to double itself at 4% ? 

48. How long will it take $220, together with the interest, 
to amount to $263, at 6% ? 

49. How long will it take $1760, together with the inter- 
est, to amount to $1968.76, at 5% ? 

50. For how long must $1250 be invested at 5% so that 
it shall amount, together with the interest, to $1281.25 ? 
to $1385? to $1416.25? 

51. A girl had $260 invested for her, at 6-^, on her birth- 
day. When she became 21 it amounted, with interest, to 
$400. How old was she when it was invested ? 

52. A father gave his son his promissory note for $225, 
due when the son became 21 years old. The rate of interest 
was 6«^, and when the note became due the principal and 
interest together amounted to $303.76. How old was the 
son when the note was given ? 
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REVIEW OF INTEREST 291 

/^63. Which yields the better income, $1676 at 5% or 
(^375 at 6^ ? What ia the difference for 2 yr. 6 mo. ? 
7s? Aflian receives $2187.50 interest in 2 yr. 6 mo. on 
an-Hrfestment of $17,600. What is the rate of interest? 
/55. A man haa $250 in a savings bank at 3%. He leaves 
tW^rincipal, but draws out the interest as it is due. How- 
much does he draw out in four years ? 

fiS^^^ man having $13,500 invested at 5^ reinvests 
$4000 of it at 5i%, $5000 of it at 31%, and leaves the 
rest as before. What is the annual difference in income ? 

Qf^ boy has $300 given to him the day he is 14 years 
old. His father invests it for him in a 5^ promissory note, 
due on the day he is 21 years old. What is the amount on 
the day the note is due ? 

^8v^ real estate dealer buys 360 acres of ia.rm land at 
$30 an aere, and after keeping it 7 months sells it at an 
advance of $3.76 an acre. The money being worth to him 
5% a ye^ how much does he gain by the transaction ? 

5ff/A man having $26,750 invested in business has found 
thdt his annual profits average 18% a year. He is offered 
$35,000 for the business, which he can invest at 4J%. If 
he sella out and retires, what will be his loss in income ? 

(§k/On April 10^ a coal dealer borrowed $33,250 at 6%, 
with which he purchased his summer's supply of coal at 
$4.75 a ton. He sold the coal at $5.66 a ton, the buyers 
paying for unloading and delivery, and paid his debt on 
-November 16r How much did he gain ? 

61. On October 16 a dealer purchased $1760 worth of 
goods for the holiday trade on 30 days' credit At the end 
of that time he gave his note for 2 months at 6% a year. , 
He sold the goods for $2106, and paid the note when due. 
What per cent did he make on the original purchase price ? 
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Problems without N'uhbeks 



1. Given the principal, rate, and time, how do you find 
the interest? 

2. Given the principal, rate, and interest, how do you 
find the time ? 

3. Given the principal, time, and interest, how do you 
find the rate ? 

4. Given the rate, time, and interest, how do you find 
the principal ? 

5. How do you find the amount of principal and interest ? 

6. Given the principal, rate, and time, how do you find 
the amount of principal and interest ? 

7. Given the amount of principal and interest, the time, 
and the principal, how do you find the rate ? 

8. Given the amount of principal and interest, the rate, 
and the principal, how do you find the time ? 

9. How do you find the day of maturity of a promissory 
note? 

10. Given the date of a note, the day of maturity, the 
principal, and rate, how do you find the interest? 

11. How do you iind how long it will take any sum of 
money to double itaelf at a given rate of interest ? 

12. How do you find the rate of interest at which a given 
sum of money will double itself in a given time ? 

13. Given the face of a note, and its amount in a given 
number of years, bow do you find the rate of interest ? 

14. Given the amount of a note for a given number of 
years, and the rate of interest, how do you find the face 
of the note ? 
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TABLES OF DENOMINATE NUMBERS 



Table of Length 

12 laches (la.) = 1 toot (ft.) 
3 feet = 1 yard (yd.) 
^ )«rds or 1^ Ibet = 1 rod (rd.) 
820 rods or 5280 feet = 1 mUe (ml.) 



A hand (4 in.) is used in measuring the height of horses ; a fathom 
(6 ft.) and cable length (120 fathoms) in measuring depths of water ; 
a knot (nautical mile, 1.152 common or statute miles, or 6080.27 ft.) 
in measuring distances at sea. Carpenters, mechanics, and othera 
usually write 2' 0" for 2 ft. 6 in. 



Tahle nf Square Measure 

144 square IncheB (aq. In.) = 1 square foot (sq. ft.) 
9 square feet = 1 square yard (»q. yd.) 
TKt^ square yards = 1 square rod (sq. rd.) 
160 square rods = 1 acre (A.) 

640 acres = 1 square mile (sq. ml.) 



A. 1 = 


30i - 272i = 39,204 


«,.«.!. 1= 160 = 


4840 = 43,560 = 6,272,540 


1 = 640 ? 102,400 = ; 


1,007,000 =27,878,400 = 4,01 4,4Bi>, 600 
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294 TABLES OF DENOMINATE NUMBERS 



Table of C]ibie Measure 
1728 cubic Inches (cu. In.) = 1 cubic loot (cu. ft.) 
27 cubic feet — I cubic yard (cu. yd.) 
128 cubic fiwt = 1 cord (cd.) 



A perch of stone or masonry is usually 1 rd. long, 1 ft. higb, and 
1 1 ft. thick, and contains 24J cu. ft., but this varies in different parts 
of the country. A cubic yard of earth is considered a load. 

Table of Avoirdupois Weight 
16 ounces (oz.) ^ 1 pound (lb.) 
2000 pounds = 1 ton (T.) 
lb. ox. 

T. 1 = 16 

1 = 2000 = 32,000 
100 lb. is so[iieti[iies calied a hundreAvjeigU (cwt.). The ton of 
2000 ib. is sometimes called the nhoH (on, tliore being an old ton of 
2240 ib., known as the Umg ton, wliJch m used in some wholesale 
II mining products. 

Table of Liquid Measure 
4 giUs (gl.) = 1 pint (pt.) 
2 pints = 1 quart (qt.) 
4 quarts — 1 gallon (gal.) 
31i gallons - 1 barrel (bbl.) 
63 gallons = 1 bogshead (hhd.) 
pt. gl. 
ut. 1=4 



1 = 311 = 120 = 252 = 1008 

A gallon contains 231 cu. In. 

Casks liolding from 2S gal. to 4.1 gal. are called barrels, and casks 
holding from 54 gal. to 03 gal. are called hogslieads. Wlienever barrels 
or hogsheads are used as measures, a barrel means 31} gal,, and a 
hogshead means G3 gal. A barrel contains about 4J cu. ft. 
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TABLES OF DENOMINATE NUMBEKS 

Table nf Drij Measure 
2 plate (pt.) - 1 quart (qt.) 
8 quarts = 1 peck (pk.) 
4 pecks = 1 bush«l (liu.) 



1 = 4 = 32 = 64 
A bushel contains 2150.42 cii. in., or about \\ cii. Et. A Atj quart 
contains ST. 2 cu. in., while the liquid quart contains only 5T.T5cu. hi. 
In measuring grain, seeds, and small fruits the measure must be even 
full. Ill measuring apples, potatoes, and other large articles the 
measure must be heaping full. 

Table of Surveyors' Linear Measure 
7A2 Inches (Id.) = 1 llok (I.) 
26 links = 1 rod (rd.) 
lOO links = 1 chain (ch.) 
80 cbalDS = X mile (ml.) 
I. in. 

ril. 1 = 7.B2 



1 = ao = 320 = 8000 = 63,360 

Table of Surveyors' Square Measure 
16 square rods (sq. rd.) — 1 square chain (sq. ch.) 
lO square chains = 1 acre (A.) 

040 acres = 1 square mile (sq. ml.) 
1 square mile — 1 section (sec.) 
86 sections = 1 township (T.) 
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TABLES OF DENOMINATE NUMBERS 

Table «f Time 
60 B«cODda <Mr.) = 1 minute (mln.) 
60 minutes = 1 hour (hr.) 
24 hours = 1 Aas (da.) 

7 days = 1 ^eek (^k.) 
86B days = 1 f^amInoD year (yr.) 
866 daya = 1 leap year 



in. 1 = 00 = 3800 

wk. 1 = 24 = 1440 = 8a,400 

1= 7= 168= 10,060= 604,800 

7=12= J'365 = 8760= 525,600 = 31,638,000 

1 868 = 8784 = 527,040 = 81,622,400 

Angle Measure 
60 seconds (") = t minute (') 
60 minutes = 1 degree (") 
S60 degrees = 4 riglit angles 

Arc Measure 
60 seconds (") = 1 minute (') 
60 minutes = 1 degree (°) 
360 degrees = I circumference 

United States Money 
10 mills = 1 cent (ct. or f) 
10 cents = 1 dime (d.) 
10 dlinea = 1 dollar (9) 
10 dollars = 1 eagle (B.) 
The term eagte is not used. The mill is not coined, although the 
lame is frequently used in speaking of fractional parts of a cent. 

English Money 
4 fortldugB = 1 penny (d.) 

12 pence - 1 shlUlng (e. or / ) 
20 shillings = 1 pound (£) or sovendgu 
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Abstract number .... 

Accounts 

Accuracy 

Addends 

Addition .... 0,06,145, 

Aliquot parts 

Amount 

Analysis 

AngLe measure 

Arabic notation 

Base 

Bill 

Bins 

Brick work , 

Broker 

Calcimining 

Cancellation . 95, 103, 188, 
Capacity 

of bins 

of cisterns 

Carpeting 

Cash accounts : 

discount 

Check on operations, 10, 17, 
30, 

Circumference 

Ciaterns 

Commercial dlEcount . . . 

Coinmission 

Common denominator . . 
fraction 

multiple 

Composite number .... 
Compound number .... 
Concrete number .... 
Creditor 



1 Cube 
174 Cubic ni 
158 Cylinder 120 



18' Debtor 171 

209 Decimal traction .... 67, 58 

8'i' point 7, 68 

277 Denominate number ... 99 

186 Denominator 191 

^*^ Difference 17 

2 between dates .... 281 

HO in time 281 

103 Dipts 2 

Discount 256, 262 

238 series 282 

171 Discounting bills .... 269 

11^ Dividend 35 

123 Divisibility tests 180 

289 Divisible numbers .... 180 

Division . . . 36,70,153,209 

lOS check for 38 

2ii2 eiact 179 

1 j^ principles of 61 

122 eiact' '.'.'.'.'... 179 

111 Dry measure 129 

176 ' 

^^ English money 135 

,„ Equation 249 

.?2 Equivalent measures ... 134 

JJy Even number 180 

256 Factors 23, 179 

260 Figures 2 

190 Formulas in interest ... 287 

15(1 Fraction 191 

182 Frencli money 138 

185 

179 German money 130 

99 Greatestcf 

171 Holder. 
297 
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Improper fraction .... 
Iiitegera 

Lateral 'ui'ea 

Least common multiple . . 

Length 

Like numbers 

Liquid measure 

Iiiat price 

Long divi^oil 

Lowest terms 

Minuend 

Miscellaneous measures . , 

Mixed number 

Multiple 23, 

Multiplicand 

Multiplication . 23, 70, 151, 

Uble 

Multiplier 

Negotiable note 

Net price 

Notation 

Note 

Numtiers 

Numerals 

Numeration 

Odd number 

Orders of units 

Painting 

Parallelogram 

Per cent 

Percentage 231, 

Per centa, important . . . 

Pedods 

Perpendicular 

Place value 

Plastering 

Prime factor 

number 

Principal 2aB, 



181 I'riuciples of division . . . &1 

2 of fracUons 218 

277 I'l'oduct 23 

tables 44 

120 Profit and loss 243 

185 Promissory not* 282 

** Proper fraction 181 

9 

131 Quantity, unknown . , . 249 

255 Quotient S6 

,^ Rate 286 

'"^ Rate of interest 277 

„P„ Uectangle 105 

^^ Rectangular solid .... 112 

,\L Reduction of compound num- 

M bars 99 

JS? of decimals 81 

'S2 of fractions 192 

J.^ Remainder 17, 35 

^l Right angle 140 

^ Roman notation 2, 8 

8eparatrix 3 

282 Short division 36 

266 Similar decimals 60 

2 fractions 198 

282 Solving problems 157 

1 Square 29, 108 

2 measure ...... 103 

2 Stone work 128 

191 Subtraction . . 17, 68, 148, 199 

Subtrahend 17 

180 Sum 9 

Terms of a fraction .... 191 

109 Time measure 137 

106 Trade discount 265 

282 Triangle 106 

238 Unit fraction 191 

234 Unitary analysis 166 

a United States money 7, 18, 

140 27, 4», 88 

2 Units 1 

1™ Volume 112 

179 Weight 126 

179 Whole numbers 2 

277 Wood n: 
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1.644,032. 


62. ♦26,010. 


84. ♦629.20. 


IB. 2e8.;28 


41 


6,010,258. 


68. 110,411. 


86. 11482. 


SB. 658,315 


42 


1,542,940. 


S4. ♦41,088. 


86, ♦2386.S0. 


21. 508,776 


13 


6,778,982. 


«S. ♦76,078. 




82. 651,817 


44 


3,617,701. 


66. ♦3,380,000. 





1. ♦loeo. 

2. 42,240. 

3. 88,000 pounds. 

4. 264 feet. 

6. 22,600 ie«t. 



Exercise 16. Page 32 

6. #23.80. 11, ♦3000. 

7. ilOe. 13. 1000. 

8. ♦1200. 13. ♦4876. 

9. ^1020. 14, ♦13,875. 



10. ♦25.51 



15. 16,504. 



18. 2100. 

17. 126,720. 

18. 13,392. 

19. 19,456. 

20. 4900. 
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ANSWERS 


5 


n. 8448. 




80. »1576. 


39. 6568 pounds. 


SB. (4300. 




31 


(4668.75. 


40. 6,066,400. 


S3. 86,400. 




32 


(6378.75. 


41. 62. 




S4. 820,400 pounds. 


33 


(2047. 


42. (1008. 


26. 20,064 pounds. 


34 


(257.50. 


43. (369 


60. 


86. 62,060 pounds. 


3S 


(1424.44. 


44. (31. 


86. 


87. 8640 ou 


nces. 


30 


136,000 feet 


46. Tbe horses ; (136 


28. 52,095. 




37 


16,092 pounds. 46. 17,280,000 miles. 


29. 28,224 


pounds. 


38 


16,624 pounds. 






ExetolM 17. Faee 37 




1. 116. 


12. 603. 


88. 1140|. 


34. 6801. 


4S. 6293 J. 


8 


116. 


18 


673. 


84. 8fl7J. 


36. 5211. 


46. 8467g. 


8 


104. 


14 


439. 


aa. 123.62. 


36. 5720. 


47. (17.80 J 


4 


65. 


16 


921. 


'86. (11.06. 


37. 8791. 


48. (24.14^ 


6 


123. 


le 


891. 


87. 17.18. 


38. 3567. 


49. (16.30^ 


8 


132. 


17 


27771 


88. (6.55. 


39. 16,600 i. 


SO. (14.47J 


7 


74. 


18 


2004^ 


28. (3.55. 


40. 11,359^. 


81. (13.80g 


8 


»3. 


19 


1068| 


80. (4.21. 


41. 6667J. 


S2. (6.00f 


9 


1621. 


80 


578§. 


31. (8.21. 


48. 14,004 i;. 


68. (8.12}. 


10 


1374. 


81 


10451 


38. (9.29. 


43. lS,38fli. 


M. (10.403 


11 


1601. 


SS. 1050$ 


33. 20,251. 


44. 4188f 






Bzetcise IS. Page 38 




1. $39. 


4. 144 


7. 124. 


10. 576. 


13. (1.35 


2. 27 feet 


6. 6B. 


8. 288. 


11. 720. 


14. (2.48 


a 


52. 




6. 44 feet 


9. (136. 


18. (1.65. 





ExerclM 19. Page 39 





34 


10. 8. 


19. S,%- 


28. 52SJB. 


37. 24. 




86 


11. 27,»5. 


80. 8gJ. 


89. lOSJiii. 


38. 17. 




18 


12. 21,%. 


81. 203. 


30. 42. 


39. 27. 




16 


13. lO^g. 


88. 137. 


31. 82. 


40. 37. 




15 


14. 6JS. 


88. 214. 


88. 93. 


41. 165. 




14 


IB- m. 


84, 181. 


M. 94^oVd- 


42. 17. 




12 


16. 4U- 


26- eSsJo- 


34. Qimt 


48. 175; (260. 




12 


17. 75g. 


26. 46ni|. 


as- mm 


44. 17; (UOO. 




4. 


18. 4JJ. 


87. »&m- 


S8. 95|£g§. 


48. 291 ; 1260. 
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Bzetoise 20.'- Pag« 41 

1. 13 quarts. S. 14. S. 385 pounds. 7. 63 pounds. 

2. 16 quarts, 4. 35. 6. B 120 pounds. 8. 12 pounds; 3 pounds. 

9, Red, 14 pounds; crimson, 16 pounds. 10. 10. 



Bxaidse 21. Page 43 



1. 32. 

2. 41. 
S. 62. 

4. 88. 

5. 78. 

6. 87. 

7. 67. 



10. 14. 
tl. 21. 
12. 32. 



27. 101. 
BzAioise 22. 

18. Wil. ! 

16. 709.. 1 

17. SOB. 1 

18. 707. ! 

19. 2111. : 

20. 4706. ! 



30. 107. 

81. 511. 

32. 462. 

83. 631. 

84. 817. 
U. 600. 
86. 701. 



87. 803. 

38. 800. 

39. 466. 



46. 067. 

47. 898. 

48. 777. 



Page 44 

S. 362 miles. 



7. 48. 14. 862. 21. 9009, 28. 340. 

EzerolM 23. Page 47 



1. 84. 


e 


8760. 11. 305. 


16. 207. 81 


1332. 


26. 79. 


2. 82. 


7 


503. 12. 467. 


17. 783. 22 


1875. 


27. llllj 


8. 76. 


8 


1060. 18. 675. 


18. 868. 28 


2367. 


28. 112fg 


4. 726. 


9 


626. 14. i26B. 


19, 367. 24 


ii086. 


29. 372 s«. 


5. 960. 


10 


1050. 18. 468. 


20. 780. 2e. 


98. 


80, 365 J j 


81, 283g', 




40. 613, f J. 


49. 98. 




88. 1350. 


38, 259JJJ 




41. 186^?^",. 


80. 6(!4g|lJ 




89. 6480. 


33. 416j\ 




42. 617,gj. 


81. 384flJS 




eo. |26. 


84. 5fl4JJ 




48. 83IiSg. 


82. 873b 3 J 




61. 5746. 


36, 4375", 




44. 36, 


53. $144. 




82. $4938. 


86, 68213 




46. 64. 


64, *21. 




88. (18,246 


87. 617 5^ 




4a. 37. 


SS. t41. 




64. 476. 


38. 436jS 




47. 75. 


86. (81. 




68. $780. 


89. 890,1^ 




43. 77. 


87. 1411. 




88. $90. 



D,g,t,.?<l I,, Google 
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ExerclM 24. pBg« 49 




1. #8,76. 


11. #481.20. 


31. #77. 


SI. #2.07. 


2. 11.68. 


IS. #681,39. 


2S. #43. 


S2. #3.10. 


8. #29.86. 


IS. #602.75. 


33. #70.40. 


33. #3.16. 


4. ^6.72. 


14. #491.76. 


34. #373. 


34. #2.84. 


0. #672.30. 


10. #123.13. 


28. #574. 


85. #2.67. 


6. #4213.01. 


18. #83.87. 


26. #390. 


S«. #4.03. 


7. #882.02. 


17. #879.17. 


27. #1198.34. 


ST. #2.76. 


«. #817.20. 


18. #932.00. 


28. #2.17. 


SB. #3.20. 


9. #527.30. 


18. #49.60. 


29. (1.57. 


39. #3.10. 


10. #309.87. 


30. #79. 


SO. #9.46. 


40. #10.08 




BxerclH 25. Page S2 


41. #2.60. 


1. #9.45. 


8. #0.21. 


16. #12.70. 


as. 60 miles. 


S. #8.75; #1.25. 


9. 12; 80. 


16. 8538 feet. 


S3. 348 iDileB 


8. #2.10. 


10. 31. 


17. 36,606 milea. 


24. 676 miles 


4. #3.60. 


11. 7425. 


18. #30.15. 


SB. 884 ; 272 


6. #1.86. 


IB. (71.55. 


19. 33,645 feet. 


28. #0.93. 


6. #68.60; #120. 


6. 13. #168.75 


SO. #6.49. 


ST. 2 hours. 


7. #79.60. 


14. #201.60 


SI. 475toiiB. 






Bx«iclH 29. Page 60 




I. 0.20; 0.17. 


9. 0.120 


0.103. 17, 


Q.OOl; 0.110, 


S. 0.80 ; 0.08. 


10. 0.720 


O.OOB. IB. 


0,2070; 0,2376 


8. 0.700; 0,002. 


11. 0.69 ; 


0.07. 19, 


0.412 ; 0.932. 


4. 0.00; 0.13. 


IS. 0.3 ; 


.7, ■ 20. 


0.0810 ; 0.6881 


B. 0.600; 0,123. 


13. 0.090 


0.999. 21. 


0.9 ; 0.7. 


e. 0.5; 0.7. 


14. 0.75 - 


0.6.^. 23. 


0.62 ; 0.67. 


7. 0.40 ; 0.06. 


18. 0.5 ; 


>.4. 28. 


0.090 : 0.656. 


8. 0.100; 0.357. 


IB. 0.860 


0.392. 24. 


0.5S4O; 0.6834 




BMretM 30. Page 61 




1. . 10. J. 


19. Ij. 


28. IV 87, 18 


J. 46. 2J. 


s. . n. i 


SO. 1^. 


«>-n 


38. 3'J 


47. 81 . 


8. . 12. l 


21. 1|. 


30. 2^ 


89. 3iS 


48. 6^, 


4. . 1!. i. 


22. U\. 


81. 2j 


40. 3g 


49, 2^ 


fl. ^. 14. I. 


as. lij. 


82. 2^ 


41. \l 


60. 6 J. 


•■ %. 18- i 


S4. lA. 


S8. 32 


*2- II 


51-4ig 


7. . 16. Ul- M. 13. 


34. CJ 


43. j-'n 


88. 6/„ 


8. . 17. l 


36. l^ 


85. U 


«■ A 
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ANSWERS 






ExerolM 31. Pag« 62 


1. 0.5. 


7. 0.875. 18 


0.1875. 19 


0.333^ 2S. 1.36. 


«. 0.26. 


8. 0.2. 14 


0.3126. 20 


0.666^. 26. 3.063V 


S. 0.126 


8. 0.4. IS 


0.4376. 21 


O.ieej. 27. 0.1375. 


4. 0.76. 


10. 0.6. 16 


0.9376. 22 


0.833J. 28. 6.2875. 


fi. O.Jf76 


U. 0.8. 17 


0.03126. 28 


0.12. 28. 1.38. 


6. 0.626 


12. 0.0625. 18 


0.09375. 24 


0.28. SO. 6.126. 




Exercioe 32. Pago 64 


1. 700|< 


ID. 965/. 


19, (6.76. 


28. f 96.M. 


a 


2900^ 


11 


805/. 


20, (6.06. 


29. »0.02. 


3 


3500^ 


13 


2963/. 


21. J7.32. 


30. (0.05. 


4 


17,500/. 18 


14.176/. 


22. 15.22 J. 


81. (0.65. 


s 


240/. 


14 


24.386/. 


28. $6.33^. 


82. (0.76. 


e 


360/. 


IS 


69.206/. 


24. (1.66^. 


83. 27,630 III. 


7 


970/. 


IB 


BO.OOfl/. 


26. (26.42. 


34. (5.24. 


8 


1280/ 


17 


♦3. 


28. ^49. 


36. (276 ; 27,600/. 


» 


845/. 


18 


(4.50. 


27. »72.75. 






ExerdM 33. Pag« 6S 


1. 59.5. 


12. 40. 


23, 84.86. 


84. 368.33J. 


e. 80.73 


13. 40. 


24, 30. 


3S. 866.08. 


3. 86.4S 


14. 40.08. 


29. 35.45. 


38.206. 


4. 30.821- IS. 35.56. 


26. 20.606. 


37, 201. 


6. 28.12 


16. 61.166. 


27. 2.041. 


38. 88.1 miles. 


6. 214.47. 17. 40.61. 


28. 83.087. 


39. 148.1 miles. 


7. 271.28. IS. eo.l. 


29. 334.87. 


40. 236.2 miles. 


8. 637.59. 19. 50.2. 


SO. 918.4546. 


41. 408.64 miles. 


8. 107.8 


H. 20. 46.06. 


SI. 194.04. 


42. 141.3 mitea; 84.6 


10. 151.76i. 21. 60. 


32. 90.986. 


miles; 88.1 miles. 


11. 40. 


22. 50. 


38. 62.9. 


4S. 207.67|. 
41. Yes. 




EzerciBB 34. Fag« 68 


1. 22.79 


8. 44.62. 


IB. 24.757. 


22. 2.7291. 


2. 35.92 


9. 14.69. 


16, 67.115. 


23. 4.9727. 


3. 63.06 


10, 34.05. 


17, 11.933. 


24. 4.86i;. 


4. 68.69 


11. 18.67. 


18. 39.2286 


2S. 6.73i. 


8. 67.13 


12. 24.518. 


19. 7.176. 


28, 6.37^. 


6. 20.48 


IS. 18.976. 


20. 0.53074 


27. 162.76 acres. 


7 


28.47 


14 


85.727. 


21. 6.7302. 


28, (0.1336. 



D,g,t,.?<l I,, Google 



3]8.91§ barrels. 32. 26T.96J acres. 35. 510.8 milee. 

3.0097 grains. S3. 9.16 feet. 36, 67.5 ml lea. 

48.25 feet. 34. Il.l miles. 87. IT7.8 miles. 

EzsTciBa 35. Page 70 



2. 39.2. 


8. 60. 


14. 10. 90. 42.924, 26, 9.88, 


3. 6.3. 


9. 17. 


16. 10. ai. 18.496. 27. 3.125. 


4. 4.8. 


10. 25.5. 


16. 40. 22. 0. 


3. 28. 4. 


S. 16.25. 


11. 35.176. 


17. 33. 23. 1. 


M. 29. 210. 


6. 19.26. 


12. 56.072. 


18. 32.643. 24. 0. 


S22. 30. 100.188. 


31. 1002.001 


39. lll.U. 


47, 1131.3955. 


32. 127.75. 


40. 57.75 inclies ; 49 inches. 


48. 331.6 miles. 


S3, 702.675. 


41. 24.6 inches ; 21.245 inches 


49. 158 miles. 


S4. 49.9125. 


42.(5; 


»a. 


50. 27.6. 


30. 83.764. 


43. 472.44 ; 984.26 ; 1466.69. 


51. 468.8 feet. 


36. 130.726^ 


44. 165.3 ; 270.908. 


52. 12.24 acres. 


S7. 116.635. 


48. »24 


125. 


58. 48171.626. 


88. 318.3281 


46. 3.2515. 

ItzeiclBo 36. Page 72 




1. 684. 


6. 2843.4. 


11. 50. 


16. 157,480. 


2. 1884. 


7. 253.8. 


12. 100. 


17. tll,326. 


3, 4680. 


S. 3128.4. 


IS. 10. 


18. 156,250 pounds 


4. 496. 


8. 31,284. 


14. 6584.25. 


19, 70 inches. 


6. 4960. 


10. 312,840 


15. 5,804,400. 


20. 125.684 feet. 




Exercfn 37. Page 73 




1. 0.49. 


8. 18.24. 


15. 18.3774. 


22. 0.4. 


2. 0.81. 


9. 83.52. 


IB. 42.8369. 


2S. 2.4615. 


3. 1.36. 


10. 0.186. 


17. 87.47. 


24. 21.7761. 


4. 2.34. 


11. 0.576. 


18. 37.7798. 


25. 81.88326. 


6. 3.76. 


12. 0.264, 


19. 0.0889. 


B6. 0.63801. 


6. 6.36. 


18. 0.774. 


80. 0.1. 


27. 0,007416. 


7. 9.43. 


14. 1.284. 


21. 0.1. 


28. 67. 5 pounds. 


28. 15 pounds. 


32. 131.8472 Indies. 


36. (9.8904. 


80. 173.75 pounds. 


88. 25,132.8 miles. 


36. (12.0897 


31. 659.376 pounds. 


34. 2,722,196.4 mile 


37, (10.3386 



D,g,t,.?<l I,, Google 
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ANSWEB^ 














ExwolM 38. 


P»g«i 


. 75 






1. 


1.46. 


17. 


5.0632. 


33. 


3. 


4». 


1124.12. 


64. 


154,000. 


3. 6. 


18. 


8.2362. 


34. 


2841.3. 


SO, 


5.0049. 


SB. 


15.4. 


8. 


86. 


19. 


3366. 


SS. 


28.418. 


81. 


10.3518. 


66. 


5.677163. 


4. 


23.94. 


SO. 


3366. 


36. 


16.4836. 


SS. 


553.311. 


67. 


12.661256. 


8. 


30. 


SI. 


67.652. 


37. 


1048.36. 


88. 


16.7286. 


68. 


6.060505. 


e. 


106. 


SE. 


67.652. 


3B. 


13.104. 


64. 


10.4247. 


69. 


121.60608. 


7. 


148. 


83. 


6.7552. 


39. 


13.104. 


SG. 


6.39. 


70. 


10.271611. 


s. 


220. 


S4. 


37.2376. 


40. 


10.6436. 


56. 


0.639. 


71. 


49.972. 


9. 


366.25. 


2G. 


1.1026. 


41. 


64.912. 


57. 


0.000035. 


72. 


17.2788. 


10. 


478.5. 


S6. 


0.00665. 


42. 


11.718. 


63. 


0.000369. 


73. 


2.69809. 


11. 


6.02. 


27. 


26.162. 


43. 


0.7088. 


59. 


4.720472. 


74. 


13.4442. 


12. 


1100. 


2B. 


0.63. 


44. 


0.9604. 


SO. 


11.125497 


. 75.' 


■36.552. 


13. 


8200. 


29. 


6.3. 


4S, 


334.645. 


61. 


3201.64. 


76. 


8.888. . 


14. 


14.626. 


30. 


63. 


46. 


3.66. . 


6S. 


32.0164. 


77. 


39.716. 


15. 


4.3967. 


31. 


300. 


47. 


1.S688! 


63. 


1,840,000. 


78. 


42.42. 


16. 


316.M. 


33. 


30. 


48. 


9.60f 








•■ 



1.2.26. 8.0.045. 9.5.873. 13. 0.07564. . 17. 46.16 miles. 

8, 0.62. 6. 0.2937. 10. 6.324. H. 0.09852. IS. 27^, miles. 

3. 0.46. 7. 1.089. 11. 0.7059. 18. 0.00479. 19. 62.5. 

4. 4.5. 8. 3.684. IS. 465.2. 16. (0.43. 

BzerolM 40. Paga 78 



1. 2.8. 


IS. 91. 


25. 0.29. 


37. 80,000. 


2. 12.6. 


14. 143. 


Se. 0.207. 


38. 174. 


8. 7.2. 


15. 460. 


27. 0.333. 


39. 2200 bi 


4. 7.3. 


16. 620. 


28. 0.66. 


40. 32. 


5. 7.8. 


17. 0.17. 


89. 0.44. 


41. 164. 


6. 12.1. 


18. 0.24. 


30. 0.29. 


42. (7.20. 


7. 0.0422. 


IB. 0.03. 


31. 20. 


43. 720 +. 


8. 0.241. 


80. 280. 


32. 0.03126. 


44. 2.78. 


9. 0.234. 


81. 11. 


33. 2.03. 


45. 1.92. 


10. 0.0017, 


82. 1.86. 


34. 146.61 feet. 


4«. 1.20 ou 


11. 136. 


83. 78. 


35. 20. 


47. 276. 


IS. 178. 


24. 340. 


36. 24,500. 





r:,9,N..<ib, Google 
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BxerelM 41. Page 80 




1. 2.G. 


14 


1000. 87. 0.34. 


40. 66. 58. 


2.96. 66. 2.03. 


«. 26. 


16 


10,000. SB. 1.7. 


41. 91. 64. 


3.1. 67. 2.03. 


«. 2.5. 


16 


10,000. 98. 17. 


4S. 0.7. 66 


493. 6B. 24,500. 


4. 1.7. 


17 


2090. 30. 17. 


43. 21. 66. 


493. 68. 800. 


6. 0.17. 


18 


20.9. 31. 8.2. 


44. 1.2. 67. 


0.483. 70. 174. 


A. 17. 


1». 


2090. 38. 11.792 


4S. 25. SB. 


0.602. 71. 2205. 


7. 1.7. 


80. 


50. 38. 9100. 


48. 2.5. 68. 


5.02. 72. 2.16. 


B. 2.3. 


21 


0.5. 84, 51. 


47. 9.1. 80. 


1.1. 78. 216. 


». 23. 


28. 


7.6. SS, 6. 


48. 0.39. 61. 


11. 74. 7.059. 


10. 2.3. 


23. 


70. 36. S80. 


49. 6. 62. 


1.86. 78. 4652, 


11. 2.1. 


34. 


0.76. 3T. 78. 


60. 182. 6S. 


1076. 76. 14.118. 


12. 21. 


26 


340. 38. 7.1. 


61. 290. 64. 


10.76. 77. 85.296. 


18. 2.1. 


26 


8.4. 38. 81. 


68, 28.5. 65. 


2000. 78. 111. 






BzeiOiM 42. Pas* 81 




1, jo.ao 




18. (728. 


84. (48.76. 


36.3. 


8. |0.70 




14. 0.26. 


85. (3.60. 


87. 27. 


8. ♦14. 




16. (652 ; (624 ; 


26. (3.60. 


38. 61. 


4. 10^. 




(240; (1416. 


87. (36.52. 


39, 1.095. 


B. 22^. 




16. (528. 


28. (46.61. 


40. 93.381. 


S. (1.14 




17. (83.09. 


29. (680; (746.67. 41. 0.913. 


T. 500; 


460 


18. 686.4. 


30. (26; (29.60. 48, 13.11. 


8. 0O^ 




18. (15,000. 


31. (121.60. 


43, 637.6625. 


9. 0.23. 




20. 4.43. 


32. 1446.3 feet 


44. 72.45. 


10. (360. 




21. 3.28. 


S3. 31.3 feet. 


45. 0.05. 


11. 0.25. 




22. 360.8375. 


34. 12.4 feet. 


46. (50.74. 


IS. 0.2B. 




SS. (46. 


86. (1497. 


47, 212.26. 






BxorolM 44. Page 89 




1. (2.60 




10. (37,810. 


18. (61,000. 


38. (10,605. 


i. (82,510. 


il. (48,077.60. 


80. (80,000. 


28. 238,324. 


S. (62.50. 


12. (3600. 


81. (800,000. 


30. (1,063,250. 


4.(65. 




13. (16,000. 


8S. (350,000. 


31. (10,560,000. 


8.(87. 




14. (8125. 


23. 1200. 


32. (105,600. 


6. (287.50. 


16. (16,876. 


84. 1600. 


38. 80,000,000. 


7. (250. 




16. (637.60. 


26. 4800. 


34. (30. 


8. (63T5 




17. (1881.26. 


86. (10,410. 


36. (2900. 


8. (3,2'll,200. IB. (80,000. 


87. 210,500. 


36. (2700. 



r:,9,N..<ib, Google 
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ANSWERS 




ST. (62.60. 


40. (12. 


43. (900; (1200. 


46. (7687.60 


88. $310. 


41. (1200. 


44. 300 pounds ; 


(10,260. 


89. «4.60. 


48. (71,320. flOO pounds. 
Bxeroiao 45. Faga 90 . 




I. 513. 


6. (324. 


11. (244. 


16, 19.24. 


21. (5400. 


2. 612. 


7. 6163. 


18. (29. 


17. 366,000. 


22. (11,000. 


8. tLll. 


8. (276. 


18. 661. 


IB. 0.02. 


28. (72, 


4. (2.40. 


». (460. 


14. 2244. 


19, (3600. 


84, (171^. 


S, (186. 


10. (721. 


IS. 192.4. 


90. (4125. 


86. (363. 
26, (273. 




BxeroiM 46. Pag« 92 




1. (748.30. 


10. 602. 


19. 496. 


28. 14; 11 


37. 1760. 


s 


(28.96. 


11, (45.76 


90. 640. 


29. 675. 


38. (2250. 


3 


(4.96. 


la. (98.25 


21. 720. 


30. (64. 


39. 2700. 


i 


(443.10. 


13. 228. 


22. 406. 


81. (1376. 


40. 4000. 


S 


(624.47. 


14. 261. 


28. 496. 


82. (14O0, 


41. 63. _ 


e 


84,446.4 


IS. 144. 


24. SO. 


38. (46,876 


,-—«. 87. 


7 


366. 


16. 102. 


26. 3450. 


84. (742.50 


43. (800. ' 


8 


493. 


17. 128. 


86. 6080. 


8S. (108. 


44. 1448. 


9 


260.6. 


18, 92. 


87. 144. 


86. '(156.26^ 4A. 1111. 










46. (41,600. 




Bi«m)lM 47. Pag" 94 




1. 122. 


IS. (43. 


89, (248. 


43. 12,4, 


S7. 4612. 


2. 1220. 


16. (97. 


30 


(328. 


44. 1.24. 


68. 8.25. 


3. 12,200. 


17. 169. 


81 


(93. 


4S. 180. 


69, 97.8. 


4. 1.22. 


IS. 1690, 


39 


(29. 


46. 18, 


60, 870. 


S. 483. 


IS. 16.900. 


33 


637. 


47. 1.8. 


61, 642. 


6. 4830. 


80, 159. 


84 


6.37. 


48, 0.02. 


68. 78.6. 


T. 48,300. 


SI. 366. 


3S 


6370. 


49. 1940. 


63. 63.6. 


8. 4.83. 


88. 3660. 


38 


63.7, 


SO, 4208. 


64. 832f 


«. 1827. 


83. 36.6. 


37 


937,000 


81. 3443. 


2. 66. 780. 


10. 178.7. 


84, 0.365. 


38 


304. 


62. 17.44 


66. 00. 


11. 134. 


26. (618. 


39 


3640. 


68. 211.2 


67. 384. 


18. 1.84. 


26, (48. 


40 


3640. 


64, 1.856 


88. 0.884. 


13. 0.134. 


27. (112. 


41 


147,6. 


68, 18.56 


69. 888. 


14 


(176. 


88. (99. 


48 


12.4. 


68, 262.4 
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Exerclae 49. Page 96 



10. 10.809. 


S4 


♦12,144.50. 


67 


15.76204. 


81. 0.0001052 


11. 1.3263. 


M 


0.3. 


68 


282.9. 


8S. 0.01624. 


12. 16.151. 


se 


♦1829.23. 


69 


53.9352. 


83. 0.01031. 


IS. 1.0087. 


87 


♦100. 


60 


53.68205. 


84. ♦4.06. 


14. 0.159. 


38 


♦490.40. 


61 


4392.63. 


8S. ♦1.05. 


Ifi. 0.122. 


39 


15.836 gallons. 


68 


6348.861. 


SB. ♦1.19. 


16. 79.572. 


40 


17.444 inches. 


63 


1244.35. 


S7. ♦7.11. 


IT. 27.008. 


41 


42.432 feet. 


64 


408.04. 


88. ♦6.85. 


18. 67.528. 


«e 


849454 square feet 


66 


5431.69. 


89. 74. 


19. 30.09. 




♦5241.81. 


66 


227.151. 


90. 7.198. 


SO. 10.06. 


43 


132.795432 feet. 


6T 


830.025. 


91. 196.64. 


SI. 0.36. 


44 


♦29.75. 


68 


2546.2116 


98. 317.2. 


SS. (1666.96. 


4S 


138.8 feet. 


69 


1744.6. 


98. 236.68. 


S3. ♦3524.04. 


46 


♦1925.25. 


70 


52.5525. 


94, 11.863. 


84. 11114.72. 


47 


♦24.15. 


71 


2782.35. 


86. 1588.889. 


S5. 12287.22. 


48 


99037.50. 


72 


154.8504. 


96. 7810.72. 


86. ♦341.71. 


49 


9.206. 


73 


3288.17. 


97. 46.351. 


87. ♦776.14. 


SO 


70.992. 


74 


225.024. 


98. 270.566. 


B8. ♦2447.13. 


SI 


4259.52. 


76 


329.4308. 


90, 11.326. 


9». ♦572.88. 


S2 


2424.558. 


76 


463.22. 


100, 6.213. 


30. ♦701.26. 


S3 


1563.26. 


77 


14.68775. 


101. 3.115. 


81. ♦397.38. 


S4 


2165.44. 


78 


0.170625. 


108. 66.104. 


88. 1876.2345. 


SE 


5517.64. 


79 


0.0345. 




3S. ♦186.60. 


H 


32.7096. 


SO 


1.168. 





BxercUe SO. Face 100 

1. 6661n. B. 1760 yd.; 10.880yd. IS. 2640ft. 

8. 873 in. 5280 ft. " II, 1600 ni. 16. 3168 ft. 

S. 84ft.; 1008in. 7. 41 mi. 4224 ft. .18. 12,320;d. 17. S432it. 

4. lO^ft.; 198 in. 8. 25 mi. 3960 ft. IS. 7200 id. 18. 17.6 yd. 

5. 143jd.;429ft. 9. 126mi.3696ft. 14.17,160ft. 19. 552.96 mi 



r:,9,N..<ib, Google 
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1. 2yd.2ft. 11. 3 mi. 21.20yd. 

2. 2 yd. 2 ft. 4 in. IS. 4mi. 22. 21yd. 2ft. 

3. 3 yd. 7 in. 13. 12 ft. 6 in. 23. 166 yd. 2 ft. 

4. 1 yd. 2 ft. , 14. 13 ft. 9 in. 24. 260 yd. 

8. 3 yd. IS. 30 ft. 2S. 2 yd. 

e. 1 rd. 2 yd. 2 ft. 6 iji. 16. 33 ft. 4 In. 26. 2 yd. 1 ft. 

7. 2rd. IT. 50 ft. 3T. 1 yd. 14 in. 

5. 2rd.4yd. 18. 60ft. SB. 2yd. Sin. 

9. 6rd. 2 yd. 19. 80 ft. 
10. 2 mi. 66 rd. 20. 61 ft. 



Exercise 52. Pag« 102 



1. 114 in. 


IS. 


101 ft. 


ae. 


3833Jyd. 


43. 426 yd. 2 ft. 


2. 436 in. 


IS. 


124 ft. 


30. 


6720 yd. 


44. 2650 yd. 


8. 613 in. 


17. 


100 ft. 


31. 


160 rd. 


46. 1760 yd. 


4. 347 in. 


18, 


200 ft. 


32. 


384 rd. 


46. 508 yd. 1 ft. 


a. 30 in. 


18. 


200 ft. 


33. 


1200 rd. 


47. 11yd. 29 in. 


6. 66 in. 


20. 


227 ft. 


34. 


4 ft. 


48. 24 yd. 27 in. 


7. 44 in. 


21. 


S2i ft. 


3S. 


40 ft. 


40. 4 rd. 


8. 56 in. 


S3. 


848 i ft. 


36. 


80 ft. 


SO. 20 rd. 


9. 110 in. 


23. 


18,500 ft. 


87. 


22 ft. 11 in. 


61. 6 rd. 


10. 159 in. 


34. 


21,252 ft. 


88. 


27 ft. 1 in. 


63. 4 rd. 9 ft. 


11. 238 in. 


25. 


121 yd. 


80. 


37 ft. 8 in. 


S8. Ird. 


12. 318 in. 


26. 


154 yd. 


46. 


62 ft. Hill. 


64. 63 rd. 10 J ft. 


IS. 14 ft. 


27. 


5280 yd. 


41. 


49 ft. 2 in. 




14. 87 ft. 


38. 


1815 yd. 


43. 


104 ft. 2 in. 








BxercUo 53. 


Pags 103 




1. 1872sq.ir 




6. 


3751 sq. yd. 


11. 16,000 A. 


2. 4032 sq. ir 




7. 


seosq 


.rd. 


18. 96,000 A. 


3. 8e408q.[r 




8. 


2400 sq. rd. 


13. 10,8368qjn. 


4. 887 sq.ft. 




9. 


5600sq.rd. 


14, 2650 sq. in. 


B. 668 sq.ft. 




10. 


3200 A. 


16. 476 sq.ft. 



16. Isq.rdl 2lBq.yd. Ssq.ft. 20Hq.fn. 

17. 1 A.16Bq.rd. 

18. 4 A, 102 aq. rd, 25 sq. yd. 4 sq. ft, 72 sq. in. 



D,g,t,.?<i I,, Google 



Sxtadmo 54. Fag« 104 



1. 172.8 sq. in 

8. 244.8 sq. in. 17. 

8. 252sq.ln. 

4. 648sq.in. 

5. 3240 sq.m. 
«. 807^.2 sq. in 
7. 607'"8q. in. 
B. SeSsq.in. 

9. e48sq.in. 

10. 2 sq.ft. 

11. 6 sq. ft. 

12. sq. ft. 
IS. T sq.ft. 

14. 631 sq.ft. 

15. TS.3 sq. ft. 



382.6 sq. ft. 
3 sq. ft. 
ISeiJ sq.ft. 
1789.626 flq. ft. 
M73.8J25 sq.ft. 

Isq. yd. 

12Bq. yd. 
89sq.yd. . 
lB30.125sq.yd. 
3«60J^ sq. yd. 
18,301^ sq. yd. 
7820J Bq. yd. 
4640 sq. yd. 



2420 sq. yd. 46. 3 A. 
3630 sq. yd. 4T. 6 A. 
16I8isq.yd. 4B. 7 A. 



20 sq. rd. 
40 aq. nl. 

Ssq. Id. 
20sq. rd. 



10 S( 



rd. 



1120aq.rd, 
240 Bq. rd. 
2B0sq. rd. 
260sq.rd. 



49. 1 A. 
00, 6 A. 
SI. 6^ A. 
62. 4480 A. 
AS, 1600 A. 
94. 2400 A. 
SB. 28q.ini. 
56. 38q. mi. 
ST. J sq. mi. 

58. 3^sq.iiii. 

59. Tsq.mi. 

60. 9 8q. mi. 



ExaidM 55. Page 105 



1. 5842 sq.ft. 4. 220 sq.ft. 7. 4J sq.ft. 10. 29Ji. 

S. 6320sq.iii. S. lOsq. ft. B. lOl^Bq.ft. 11. 3334g. 

8. 18,460 sq. yd. - 6. 430Bq.in. 9.612. 12. 18 rd. 

lizeiolM 56. Page 106 



1. 15,072 sq.ft. 


3. 92i A. 


6. 27 ft. 


7. 32 ft. 


». 503^ sq. ft. 


4. Oljaq. ft 


6. 20 ft. 


8. 64 rd 




BxwoiM 57. 


Pago 107 




I. 658 sq. ft. 


11. 8 ft. 


21. 154-3 sq. ft. 




8. 037i sq. ft. 


12. 20 ft. 


2S. 62.26 sq.ft. 




8. 1443.76 sq.ft. 


13. 22 ft. 


28. 636 ; 2514. 




4. 2000 sq. Id. 


14. 64 In. 


24. 60 rd. 




B.'lOeSisq.iii. 


IS. (10,260.25. 


SS. 127J sq.ft. 




«. lOj sq.ft. 


16. 16.57 sq. in 


26. 41,S25 sq. in. 




7. 1691 sq. in. 


17. 157^ sq.ft. 


27. 6254^ sq. ft. 




8. 1»| sq.ft. 


IB. lOJin. 


28. lay, sq. in, ; 




9. 47}| sq.ft. 


IB. 4^ in. 


9al»sq.in,;18 


iVsq.in. 


10. IBg sq. ft. 


». 3^ ft. 


18iVsq,ln. 
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BxwdM sa Page 110 






1.28. 


e. 100. 


IT. tS.60. 25. (0.34 




88, (i:66. 


S.32 




10. 103. 


IS. (6.16. 86, 10.38 




84, (2.34. 


S. 22 




11. 98. 


19, (e.ie. ST. (0.46 




36. (3.12. 


4. 26 




12. 103. 


20. |6.oe. 28. (0.42 




36. (4.44. 


6. 30 




IS. $5.94 


21. (5.50. 29. (0.68 




37. (37,67. 


6. 42 




14. t7.26 


32. (6.72. 30. (0.60 




38. (24.30. 


7. 66 




1«. (7.04 


28. (10.78. 31. (0.76 




89. (26.50. 


8. 89 




le. f8.80 


24. (13.42. 32. (l.ia 










Ezerclu 59. Paga 111 






1. M. 


8. sej. 


6. 34. T. 66§. 9. ]0e|. 




11. 8; 24 in. 


2 46|. 


4. 80. 


6. 44^. 8. 69J. 10. (34.42 
ExerclM 60. Page 113 




12. (26.63. 


1. a456cu 


in. 


IT. 1 en. ft. 272 cu. in. 


32 


46i cu, ft. 


2. 43,200 


u.in. 


18, 2cu. ft. 804 cu. in. 


38 


183jjcu.lt. 


S. 120,600 


cu. in. 


19. 42,265 cu. in. 


84 


1292. 


4. 216,000 


cu. in. 


20. 4I5i cu. ft. 
8K10cd.10cu.ft.; 


3S 


(83.20. 


6. 67,600 


u.in. 


36 


(68.95. 


e. 115,200 


cu. in. 


47 cu. jd. 31 CO. ft. 


87 


1830. 


7. 676 cu. 


ft. 


22, 10,336 cu. in. 


38 


4096 cu. in. 


8. BT2 cu. 


ft. 


38. 9504 cu. in. 


39 


7340. 


8. 8375 cu 


ft. 


34. ai60cu. in. 


40 


262 sq. in. 


10. 3200 cu 


ft. 


26. 9367 cu. in. 


41 


363 sq.ft. 


11. 16,000 


u.ft. 


20. 5220 cu, ft. 


42 


218J». 


12. 64,000 


u.ft. 


3T. 114Scu.ft. 


48 


624 'I'- 


18. 2cu.tt. 




38. 1302 cu. ft. 


44 


2026 ib. 


14. 6cu.(t 




28. I462icu.ft. 


45 


6 ft. 


IB. 91cu.yd. 


30. 2016§ cu. ft. 


40 


12 ft. 


16. 181 cu. 


yd. 13 cu. 


t. 31. 35cu. ft. 


47 


Ssq.iu. 




ExerolM 61. Page 115 






1. 2S8. 


T 


240. 13. 1875. 




19. 20,000. 


2. 403 J. 


S 


527. 14. 2031J. 




20. 27,900. 


3. 640. 


e 


mil "■ 2325, 




21. 35,000. 


4. 768. 


10 


750. 16. 4000. 




S3. 48,875. 


6. 1152. 


11 


1062J. IT. 7000. 




23. 83.700. 


6. 12 


w>l 


12 


1218J. 18. 9875. 




24. 74,060'. 



D,g,t,.?<i I,, Google 







ANSWERS 




17 


M. 41.2183- 




81. 8}. 


37, 8H. 




48. m^. 


as. 1278.80. 




8B. 10. 


38. mil 




44. 566eg. 


27. ^iSSQ/ 




S3. lOJ. 


82. 6^,. 




4S. f3280.60. 


xrar-^ 




84. le. 


40. 71$ lb. 




4«. 69.84. 


29. 24. 




Sfi. 13?. 


41. 59 J] lb. 






W. 13. 




38. 11^. 
BzerolBa 


43. iee6|. 

62, Page 117 






1. 330'ft. 


10 


484 in. 


19, 100.6312 yd. 


.9S 


80.16936 ft. 


2. 50.4 ft. 


11 


816 in. 


80, 14.76662 yd. 


29 


ll.B8808yd. 


8. 81 .4 ft. 


12 


1320 in. 


21. I.e47792ft. 


SO 


16.96464 yd. 


4, 9.24 ft. 


IS 


887.2 in. 


22. 2.3662 ft. 


31 


3.016836 ft. 


B. 1.144 in. 


14 


431 ,2 in. 


28. 7.0686 ft. 


38 


3.896684 ft. 


e. 18,420 in. 


IS 


638.8 ft. 


84. 3.989832 in. 


38 


20 ft. 


7. 16,820 in. 


1« 


66.44 ft. 


26. 169.6464 in. 


84 


no in. 


B. leo.Qin. 


17 


84.8232 ft. 


26. 238.7616in, 


36 


leOin. 


9. 398 in. 


IB 


136.0888 ft 


97. 883.2762 in. 







Exeroi«a €3. Page 118 

1. 8.14ieBq.in. 14. 2827.44 aq. in. 27. 19.6358q.in. 

2. 28.2744aq.in. IS. 3.14ieBq.in. 2B. 33.18315 sq. in. 
8. 10.636 gq. in. 16. 60.2666 sq. in, 29. 16.619064 sq. in. 
4. 60.2656 sq. in. 17. 28.2744 sq. in. 30. 12.6664 in. 

a. 20I.06248q. in. 18. 78.54sq.in. 31. 7.oe86Bq.in. 

6 132.73268q. in. 19. 314.16sq. in. 32. 10.9066in. 

7. 78.64sq.in. 20. 1266.64 eq. in. 38. 47.124in. 

8. 63.6174Hq.in. 91, 0.7854Bq.in. 34.<10in. 

9. 60.2656 sq. in. 98. 0.3490^ sq. in. 8S, 31.416 ft. 

10. 38.4846sq.in. 33. 0.031416 gq. in. 36. 21.46sq.ft. 

11. 96.0334Bq.in. 24. 0.1t)686sq. in. 37, 220ft.; 38,013.368q.ft. 
IS. 314.I6Bq.in. 95. 1.7e716sq, in. 88. 8.2(iB7876Bq. in. 

18. 1266.64 Bq. in. 36. 1.3962§ sq. In. 89. 11.0446875 sq. in. 

ExercUe 64. P«ga 121 
l.'351cu.in. 7. 2g ft. 13. 1367.1712cu.in. 

9. 612co.in. 8. 6ft.3in. 14. 2827.44cu. in. 

8. 4760 cu. in. 9. 18 sq. ft. 15. 6433.9068 cu. in. 

4. 366^cu.in. 10. 19 sq.ft. 16. 0160.0066 cu. in. 

' fl. 406C11. in. ll.13sq.fi. 17. 376.992 cu. in. 

6. 35cu. ft. I320C11. in. 12. 15 sq. ft. 36 sq. in. 19. 10.472 cu. ft. 
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RuroiM 65. Pag« 


122 




1. 60. 




B. 400. - 




15.637,216188 


i. 75. 




9. m^g. 




le. 424f 


S. 60g. 




10. 2121 f 




17. 818^. 


4. 101^ 




11. 15,910}. 




18. 754f. 


A, 7031 


■ 


12. 21,120. 




19. 433J. 


e. 9445 


V 


IS. 288,750. - 




». ISSj-iV- 


7. 2825! 




14. 776,242 J. 




81. 726sVV- 



Etzerciaa 66, Page 123 



1.248. 8.1060. 9. 18 J. 18. 1152; 46.08; 

fl, 685. «. 1248. 10. 50. (414.72. 

3. 4081. '■ 18J. 11. J105.e0. y 14. 61,424; (509.8: 

4.. 800.' 8. 26^. 18. 36,740; $303.11 IS. 210,364. 



Exerclie 67. Page. 12S 



1. 9iT. 


19. ,', ; }. 


39. 437 oz. 


2. 510,000 lb. 


80- Jl I's- 


40. 64,0001b. 


3. 70001b. 


21. (362.50. 


41. 54001b. 


4. 12,000 tb. 


22. (984.38. 


42. 91b. 


a. 45,000 lb. 


23. (770.26, 


48, 67001b. 


6. 40.000 lb. 


24. (14. TO. 


44, 98^1 lb. 


7. 100,600 lb. 


25. 375 lb. ; 


45, 2023,'jlb. 


8. 48001b.; 13,200 tb. 


4375 lb. 


46. 81.261b.; 6.261b 


9. 48001b.; 12001b.; 


86. li^T. 


601b. 


120,000 lb. 


27. 0.925. 


^•'■l-i-t-.i- 


10. 50001b.; 14001b.; 


28. 260 oz. 


48. 625 lb. ; 1875 lb. 


140,0001b. 


29. 40 m, 


49. aijlb.; leglb.; 


11. 8001b.; gOOOlb.; 


SO. 32,000 tb. 


7^8 lb. 


80,0001b. 


SI. 57,0001b. 


SO. 1261b. 


12, 30; 10. 


32. 111b. 


51. 151b. 


18. 33^. 


83. 121b.8oz. 


S2. 1206J lb. 


14. 62 i. 


84. IT. 


fiS, (6250. 


"■ H; U- 


Sfi. 5T. 


54. 701b. 


le. i; i. 


88, 470 oz. 


58. 15. 


IT, 1; J. 


37. 900 oz. 


66. 49761b. 


IB, J; I 


88. 867 oz. 


67. 768^,. 
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Bx«rolM6a 


Fase 129 






1. 74 pt. 


4. 612 pt. 7. 


ITfipt. 10. 472qt. 


18, 188 pk. 


2. 98 pt. 


B. 33 pt. 8. 


497 pt. 11. 638 qt. 


14. 226 pfc. 


>. 198 pt. 


6. 75 pt. 9. 


384 qt. 12. 2150 qt 


16. 371 pk. 


16. 1709 pk. 


ai. 1 


bu. 3 pk. 4 qt. 


26. 


2 bu. 1 pk. 6 qt. 


IT. lbu.4qt 


aa. 3 bu. 2 


qt. 


27. 


4bu. 3pk. 4qt. 


IS. 1 bu. a qt 


as. 24 bu. 




as. 


30 bu. 


19. 1 bu. 2 pk, 1 qt. 34. 22 bu. 


pk. 


ag. 


144 pt. 


SO. 2 bu. 


25. 18 bu. 


?pk. 


80. 


171 pt. 


SI. 137 pt. 


40, 144 pt. 




49. 288pk. 




58. 61 bu. 


Sa. 784 pt. 


41. 304 qt. 




50. 368 pk. 




69. 31 bu. 


88. 868 pt. 


42. 388 qt. 




51. ISpk. 




60. 99 bu. 


84. 1212 pt. 


43. 478 qt. 




52. 86 pk. 




61. 300. 


SB. 12S pt. 


44, 025 qt. 




58. 84 bu. 




63. 720, 


86. 2240 pt. 


4S. 2400 qt 




64. 129 bu. 




63. 43,2001b. 


37. 1824 pt. 


46. 2800 qt 




65. 193 bu. 




64. 6. 


3S. 38 pt. 


47. 88qt. 




56. 239 bu. 




65. 22,400 lb. 


39, 94 pt. 


48, 296 qt. 




57. 11 bu. 







BxercUa 69. Page 131 

1. lOSgi. 8. 13ept. 5, S56qt. 7. 257qt. 9. 3 gal. 

2. 184gi. 4. 174pt. 6. 272 qt. 8, 125pt. 10. 12 gal. 

11. lgal.3gi. 18. 75gal. 16. 23g>il.lpt. 

12. 10gal.2qt.lpt. 14. S9gal. 1 qt. 1 pt. 16. 9gal. Iqt, 1 pt. 2gi. 



17. 09 pt. 


28. 1080 sq. in. 


89 


AT. 5001b 


60. 131,600 lb 


18. 223 pt. 


28. 192,0001b. 


40 


37T. 15501b. 61, T2001b. 


19. 263 pt. 


so. ie6{j sq. yd. 


41 


12 oz. 


S2. 6666^ lb. 


20. 836 pt. 


81. 97,5001b. 


42 


ajoz. 


63. 271b'. 


21. 99 qt. 


82. 400 sq. td. 


48 


1158 oz. 


64. 802 Ib.^ 


22. 149 qt. 


33. 33 lb. 


44 


466 J oz. 


65. 48001b. 


S3. 3707 qt. 


34. 39 Lb, 


45 


1650 oz. 


66. 10,6501b. 


24. 291 qt. 


86. 23 lb. 7 oz. 


46 


476 0/.. 


67. 59,360. 


26. 1024 OK. 


86. 281b.2oz. 


47 


36,200 oz. 


68. 175,000. 


26. 0604 cu. 


n. 87. IT. 18711.. 8 o 


7.. 48 


157 oz. 


59. 1032. 


27. 156 oz. 


38. IT.nlb. 


49 


85,500 lb. 


60. 625,000 lb 


61. One of 50 lb., and one of 25 lb. 


64 


27.91b.; 15.451b.: 21.e75tb 


62. 207^ lb. 


308.4 lb. 


66 


1087.51b. 


2948.5 lb.; 


68. 4.16 lb. ; 


1.03751b.; 




380.141b. 


12,460 lb. 


6.2261b. 


20.751b. 


ee 


261.461b. 
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B7. 8.648 lb. ; 2.13736 lb. ; 72. 192 cu. ft. ; 331,776 ci 

1.0«86261b. 1436.26 gal. 

68. S.66Tlb.; 206.6455 lb. 78. 132cu. ft. ; 228,096 ci 

69. 5.81 tb. ; 183.016 lb. 987.428 gal. 

70. 569.8761b.; 74.2851b. 74. 864. 

71. e.2171b.i 26S.83551b. 76. 77^16. 

ExatolM 70. Page 134 

». i; 8. 10. S; 4; 6; 5. 11. 12; 24; 20; 28. 12. 8; 48; IS; ; 





ExerdM 71. Page 135 




1. 240d. 


8. 833d. 


IS. I39a. 8E. £1. 


20. 1366.26. 


S. 480d. 


». 1108id. 


16. 4b. as. £2. 


30. J2313.26. 


8. 60d. 


10. 40b. 


17. 8s. 84. £6. 


81. £5. 


4. 264d. 


11. IOOb. 


18. 20s. 8fi. £&h. 


38. £7. 


6. 848d. 


18. 140s. 


19, £S. 86. f 3. 


83. £110. 







BxerclM 72. Page 136 






1. 8.50 fr. 




S. 4M. 0. |. 




13. 0.952. 


8. 8.78 fr. 




6. 1.75 M. 10. J. 




14. 0.952. 


8. 4.80fr. 




7. 16 M. 11. 0.772 




IB. 18.85 fr. 


4. 12.60 fr. 




8. U2.T5M. 12. 0.U65 
ExerolM 73. Page 138 




16. 1.63 M. 


1. 21,600 se( 


;. 10, 


90 mo. 19. 0.25 of S 


26. 


Saturday. 


2. 1080 min, 


, 11. 


192 mo. century. 


27. 


55,937 sec. 


8. 2160 min. 


18. 


384 mo. 90. 62 wk. 1 da. 


88. 


3329 min. 


4. 384 hr. 


18. 


a min. 81.02. 


29. 


87,963 rain. 


8. 864 hr. 


14. 


12 hr. B2, 163. 


SO. 


29; 696. 


6. 1164 br. 


16. 


3wk. 23.18,2621. 


81. 


4nk. Ida.l2hr. 


7. 364 da. 


16. 


1 wk. 84. 600. 




44 min. 8 sec. 


B. 182 da. 


17. 


11 yr. 8S. 1928 ; 1940; I960; 


32. 


(71.60. 



9. 325 da. IS. ^yr. 1972; 2000. 33. 30. 

S4, Ihr. 6^min. 36. ^\. 42. 1 hr. 26j min. 

as. lhr.21inin. 39.1.56 p.m. 48. 1.50f.h. 

3«. 2 hr. 56 min. 4D. 4.30 p.m. 44. 100 ; 136 ; 210. 

37. 13 hr. 41. 5.30 p.m. 
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ExerolM 74. Page 141 




1. 1020". 


13. 324,000". 2S. 649'. 


37. 


14°. 


2. 1920". 


14. 162,000". 26. 810'. 


38. 


80°. 


8. 2880". 


16. 109,830". 87. 2130". 


89. 


60°. 


4. 8600". 


IB. 8'. 38. 1676'. 


40. 


180=; 90°. 


6. 10,800". 


17. 9^. 39. 2030'. 


41. 


21,600'. 


6. 97,200". 


18. 7'. 30. 3560'. 


48. 


6400'; 


7. 11,100". 


19. 16'. 81. pao-. 




824,000". 


8. H,880". 


20. 6'. 88. 1". 


43. 


lli°. 


». 29,108". 


Bl. 4'. 88. J°. 


44. 


46°; 6°. 


10. 32,762". 


22. 1620'. 84. 2=40'. 


4fi. 


mo*. 


11. 64,630". 


83. 2100-. 35. 45°. 


46. 


43". 


,12. aa,035". 


24. 2700'. 88. 90°. 








ExerclH 75. Fags 142 




i. 676. 


4.(63. 7. 12.10; 336. 


11. 1680. 


2. 216 ; 1298 ; 


6. 80; 60; 00. 8. (2.40. 




12. (1.19; (0.1 


5040. 


e. 48 ; 840 ; ». (27. 




(1.50. 


8.6; 32; 69. 


1800. 10. mf. 




13. 82^. 




BzerclH 76. Page 143 




1. n. a 


. 32- 11' (37.39. 16. 


24 ft. 


81. (42. 


2. 2 . 7 


. 3. 18, 17J. 17. 


4 ft. 


88. 65.6) 


8. 2^^. 8 


. 4\j. 18. (12.03. 18. 


480. 


23. 5i. 


4. 2 . a 


. 6\. 14. (25.31. 19. 


m- 


24. 7|g. 



10. (18.75. IS. (4. 

ExetclM 77. Page 145 



1. 2 yd. 


11. SOmi.lOrd. 


21. Owk.lda. 


8. 87 ft. 10 in. 


12. 83 yd. 


22. 78bu.3pk. 


8. 511b. 12 oz. 


13. 71 ft. 1 in. 


23. 94 bu. 1 ph. 


4. 35 td. 15 ft. 


14. 511b.2oz. 


84. 24 ft. 3 in. 


8. 36 rd. 


18. 681b. 


86. 250aq.ft.71sq.in. 


e. 1431b. 8 oz. 


16. 71 rd. 


26. 258 cu. ft. 626 cu. in 


7. 41b. 7 oz. 


17. 151 mi. 6 rd. 


27. 14311b. 1107.. 


8. 50 lb. 


18. 51 yd. 2 in. 


28. 100 ft. 5 in. 


9. 100 Td. 


19. 64yd. 18 in. 


89. 21lBq, ft.65sq.in. 


10. 60 ml. 


80. 24 da. 12 br. 


SO, 251cu.ft. 920cu.in 
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SI. 1867 lb. 11 oz. 




37. 237 bu. 3 pk. 


48 


104 hr. 13 min. 


82. 189 gal. 3 qt. 




38. 284 ft. 6 in. 




57 sec. 


38. 241 gal. 5 pt. 




39. 25° 16". 


44 


130°58'4r. 


84. 139 ft. 




40. 166 qt. 


46. 


lOA. 


3S. 21 hr. 38 sec. 




41. 94 pk. 1 qt. 


46. 


I9eq.rd. 


36. 209 gal. 3 qt. 




42. 86wk. 2da. 


47. 
48 


18cii.yd. leu. ft 
SO lb. 13 oz. 




BxwclM 78. Page 


148 




I. 9 m. 


21 


5 yd. 31^ in. 


41 


Srd.lSJft. 


2. lgai.3qt. 


SS 


26qt.lpt. 


48 


7 yd. 24 in. 


3. 3 in. 


28 


12 ft. 9 in. 


43 


15 mi. 229 rd. 


4. 49 ft. 4 In. 


H 


1 yd. I ft. 


44 


17yd.'32in. 


6. 71b.I4oz. 


SB 


103 lb. 6 oz. 


46 


16 ft. 9 in. 


6. 8ra. 12ift. 


se 


12 gal, 3 qt. 


46 


110 mi. 276 rd. 


7. lOmi.ieord. 


27 


17 ft. lOJin. 


47 


481b. 14 oz. 


8. 6 yd. 27 in. 


28 


9 bu. 7 qt. 


48 


28 rd. 


8. ITrd. 12ift. 


89 


74 lb. 8 oz. 


49 


19 mi. 240 rd. 


10. 2 mi. 280 rd. 


3D 


34qt.lpt. 


60 


27 rd. 7 ft. 


11. 6rd. 2ift. 


31 


488q. ft. ISOaq. in 


61. 


lyr.10mo.29da. 


IS. 5rd,I0ft. 


32 


7hr. 15min. 


62 


4 yr. 4 mo. 18 da. 


18. 7rd. 15jft. 


33 


74 cu. ft. 797 cu. in 


83. 


2 jr. 5 mo. 14 da. 


14. 16bu.3pk. 


34 


17 mi. 268 rd. 


64. 


2° 20' 47". 


l(r7mi.40Td. 


8fi 


20sq.ft.48Jsq.in 


6S. 


24' 4". 


16. 9 mi. 300 rd. 


36 


15 A. 122sq.rd. 


6« 


rm'm". 


17. 46mi.319Ji'd. 


37 


47 cu. ft. 1453 cu. 


n. 67 


48= 36' 38". 


18. 21 gal. 2 qt. 


38 


56 min. 38 sec. 


68 


13' 37.5". 


le. 9Ib.3ioz. 


39 


31 ft. 11 in. 






30. 81b.l4§M. 


40 


20 lb. 16 oz. 








ExeiolM 79. Fag« 


151 




1. 8 ft. 8 in. 




10. 11271b. 


19 


60,137 mi. 1940 ft. 


a. soft. 




11. 2725 yd. 24 in. 


80. 


393uiin.S6Bec. 


a. 73 ft. 6 in. 




12. 262 ft. 6 in. 


21. 


724 min. 


4. 27 yd. 18 in. 




18. 748 ft. 9 in. 


82. 


450 min. 


B. 86 yd. 4 in. 




14. 1069 ft. 9 in. 


83 


110 lb. 4 oz. 


6. 43 yd. 6 in. 




16. 603 qt. 1 pt. 


84. 60rd.eft. 


7. 1187ft.6in. 




16. 1568 gal. 3 qt. 


86 


461b. 12 oz. 


8. 4709 yd. 12 in. 




17. SOOT bu. 


26 


29gal.lqt. 


S. 481 ft. 9 in. 




18. 92 hr. 42 min. 


27. 


25 gal. 2 qt. 
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28. Slnii. 720ft. 39. lllOmin. 60. 473 gal. 2 qt. 

29. 2283 lb. 12 oz. 40. 150 bu. H. 21 lb. 

30. 3916 mi. 267 ft. 41. 39T. 6001b. 52. 4hr.30miii. 

31. 95aOft.l0in. 42. 2S,492mi.5U0fl. 63. 2191da.l0hr. 

32. 20,7231b. 15 oz. 43. 10,6OOmi. 500 yd. 52 mi n. 36 gee. 

33. 30,712 yd. 11 in. 44. 10,501 mi. 280 rd. M. 30001b. 

34. 191 sq.ft. 132 sq.iti. 4S. 20031b. 12oz. tS. 24,3T51b. 

35. eTcu.ft.lliecu.Ln. 46. 020ft.l01ti. SO. 24,3751b. 
86. 216cu.ft.ie00cu.in. 47. 1145 ft. 10 in. ST. 14,0261b. 
3T, 988 lb. 12 oz. 48. 36 ft. S8. 109 ft. 8 In. 
88. 774 mm. 40 sec. 49. 3Ut. 



BzaTolaa 80. Paga 153 



1. 2 ft. 6 In. 


8.9. 


18. 1 min. 13 sec. 


22. 


2. 21 ft. 11 in. 


9. 4. 


18. S ; 242. 


23. 


8. 3 lb. 2 oz. 


10. 11. 


IT, IJ. 


24. 


4. 4 yd. 83 in. 


11. 9. 


18. 72. 


28. 


5. 3 mi. 4664 ft. 

6. 24 min'. 21 sec. 


12. 20. 

13. 8. 


19. 8. 
""20^36. 


26. 



1.392 in. 


14. 16,008J. 


30. 196t<^ lb.; 


a. 23ft.ein.;23i£t. 


16. laOu'i- 


53,202,\lb.; 


3. $2.76. 


16. 84ft.;2Tifathoms 


4256 T. 350 lb 


4. 1200. 


17. 5 hr. 62 min.. 


31. #62.08. 


8. 7. 


18. 1 mi. 4764 ft. 


32. (31.62. 


6. 3. 


19, 25,875 T. 


33. 12 da.; 


7. 447. 


20. 1.85 min. 


}73.50. 


«. S41g. 


21. 1.42 min. 


84. (232.75. 


9. 3993 mi. 1602 ft. 


22. 6 min. 47 sec. 


86. 12,3751b. 


10. 21 Vb- 


23. 6 min. 48 sec. 


38. 10561b. 


11. 30in.;2Jft.;2.5ft.; 


S4, 3200 1 20. 


37. (1518. 


fjd-; s^rd. 


26. 40 ; 160. 


38. 62,475 lb. 


12. &ein.; 4ft.6in.; 


26. 1200. 


39. 216.2 lb. 


4J ft.; 4.063 ft. 


27. 12,243.751b. 


40. 24.2 T.; 


IS. 02.51b.; 62 lb.8oz.; 


28. 12.5. 


30.26 T.; 


62} lb.; 62.61b. 


2B. IIJT.; 18T. 


36.3 T. 
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BxerclM 84. Page 163 


I. 112.60. 


4. (13.50. 7. (29.70. 10. (4.38. 13. (163.80. 


8. ^.90. 


S. (27. B. (116.20. 11. (1.60. 


8. f2.44. 


6. (e.65. 9. (120. 12. (363 ; (242 : (242. 




Enrciw 85. Pass 165 


1. 150, 


B, 2 mm. 114 sec. 9.3480. 13.(15. 


2. 171. 


6.10231b. 10. 8 ft. 6} In. 14.63. 


3. 176 da. 


7. 3 lit. 46J mill. 11. 2 hr. 12 min. IB. 6 bu. 


4. 27 da. 


8. 22.5. 12. 2gmi. 




EzarclH 86. Page 167 


1. 100. 


3. 1280. 8. 1600. 7, (3200. 9. 220. 


a. 53. 


4. 060. 6. (4809.38. 8. (152. 10. SJj«. 




Bx«rclH 87. Page 168 


1. 100,412 T 


9741b. 4.19,711,840,608. 7.(241,600. 


8. 8785 T. 1000 lb. B. JSOOO. B. 70. 


8. 6,119,737,264. 6. 5001b. 9. $138.24; (57.60. 




BzerclH 8a Page 169 


1, (0.90. 


3.(0.13. 5.(1.62. 7.(2.64. 9, 10^; 30^. 


8. if- 


4. (0.06. 8. (0.38. S. 24^. 



BxerciM 89. Page 170 
1.6. 8.560. B. lain. 7.(4.32. 9. 3055 j',. 11. 20rd. 

2.720. 4.3454.70. 6. 24in. 8. 5 A. 10. 20rd. 12. 660; 4 H- 

EzeTcloe 90. Page 172 

1. (27.60. B. (10.S4. 9. (456.60. 13. (670.36. 17. (1086.10. 

2. (6.99. 6. (3.76. 10. (1328.50. 14. (623.74. 18. (656.38. 

3. (7.0e. 7. (11.64. 11. (641.92. 16. (197.08. 19. (86.00. 

4. (10.82. 8. (378.46. 12. (355.85. 16. (641.61. 





ZUerciae 91. Page 174 




1. (8.12. 


3. (90.26. 


B. (288.93 


8. (182.76. 


4. (232.60. 
EUercloe 92. Page 176 


6. (252.72 


I. (77.74. 


S. (12.40. a. (68.12. 


18. (5e.l5. 


2. (60.28. 


e. (16.07. 10. (14.60. 


14. (1115.60. 


3. (184.96. 


7. (18.67. 11, (1183.50. 


IB. (1460.89. 


4. (157.80. 


8. (13.75. 12. *3O3.B0. 


IB. (1500.00. 
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ExerolM 94. Paga 181 

1. 432 ; 640 ; 1024 ; 3036 ; 8292 ; 487S. 

2. 636; 444; 1002; 3027; 1104; 6777. 

8. 830 ; 4225 ; 3010 ; 7200 ; 8305 ; S270 ; 4005. 



3 ; 61 ; 97. 
6. 2, 2, 2, 3, 5. 

6. 2, 3, 5, 7. 

7. 2, 3, 5, 6. 

8. 2, 2, 5, 11. 

9. 2, 5, 17. 
10. 5, 5, 7. 



11. 3, 3, 5, 6. 

12. 8, 101. 

is: 2, 3, 6, 5, 5. 
14. 2, 3, 8, 37. 
iS. 7, 11, 13. 

16. 3, 5, 83. 

17. 11, 11, 11. 



i, 3, 3, 6. 

19. 2, 2,2,3, n, 13. 

80. 2, 2, 2, 2, 2, 2, 8, 3, 8. 

Si. 2,2,2,2,2,3,5,11. 

28. 2, 3, 7, 11, 13. 

23. 37, 101. 

24. 2,2,2,3, 11,37. 



HxerclM 95. Fag« 183 



1. :j. 
8.4. 


V. V. 

10. 19. 


S. 3. 


11.5. 


4. «. 


18. 21. 


a. 7. 


13. 11. 



26. 12. 


38 
34 


27. a. 


3(1 


88. 16. 


86 


29, 6. 


87 


80. 13. 


38 


81. 21. 


39 


82.- 11 


40 



41. 26. 
48. 64. 
48. 32. 

44. 9. 

45. 26. 



Bxercisa 96. Fag« 184 

4. 41. 7. 61.' 10. 14. 18. 63. 16. 146. 

fl. 144. 8. lOl! 11, 229. 14. 57, 17. 29. 

6. 625. 9, 29. 18. 37. IS. 71. 18. 29. 

BzaroiM 97. Page 186 



1. 66. 


10. 240. 


19, 396. 


28 


27,720. 


37. 144. 


8. 51. 


11. 882. 


30. 756. 


29 


96. 


88, 312. 


3. 48. 


12. 144. 


31. 120. 


30 


1260. 


30. 300. 


4. 105. 


18, 180, 


32. 720, 


31 


6930, 


40. 30 ft. 


6. 351. 


14, 210. 


38. 66. 


38 


1260. 


41. 24 qt 


6. 16fr. 


16. 6552. 


S4, 4004. 


83 


576. 


42. 50f. 


7. 105. 


16. 26,389. 


S6. 560. 


84 


1890. 


43. »6ga 


8. 228. 


17. 150. 


36. 600. 


as 


880. 


44. 509. 


8, 390. 


18. 102. 


87. 480. 


36 


495, 


48. 127. 
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ANSWERS 


e 


36. 

8. 
9. 
6. 

10. 
8. 


BnrolM 9& 

7. 3. 13. 28. 

8. 2. 14. 144. 

9. 8. 16. IJ. 
10. 16. 16. 84. 
U. 9. 17. 40. 
13. 262. IB. 140. 


Page 188 

19. 384. 8S, 18. 30. 8. 

20. 70. 20. 9. 31. 7. 

21. |2. 27. |18. >8. 7. 

22. 3. 2t. 175 ; S3. 4. 
88. 4. fl08. 34. 5. 
84. 9. SO. 4. 




Exerolas 99. 


Page 193 


1. i- 

2, ^ 

8. A- 
4. J. 


5. fj. ». |. 13. J. 17 

6. J. 10. s",. 14. ^ 18 

7. J. 11. i. 15. j. 18 
B. i. IS. I 18. ^ 30 


J. 3S. J. 28. ^,. 30. J. 
J|. 83. |. 27. ). 31. J. 
T<ij. 84. il 8B. ^ 88. 8. 




ExercUe 100. 


Pag* 193 


1- isi- 


7.|g. 18. A'*. ".JU 

9-t',*,- H.T|a. lO.sVr 

w-r'A- »-V.V ao-s'A 


21. lj|. 26. /bV 81.,!^. 

22. ^\. ST. ^3"d- 32, VA. 
28. ^g",. 88, gV<r. 

«■ iS8- SO- fVo- 




Bxetctae 101. 


Page 194 


1 
s 

3 
4 
S 

6 
7 


3. 


B. 4i, IB. 8. 33. U. 


39. 1-J. 36. 2. 43. 4]. 


H- 

6. 
6. 


0. 5. 16. a. 28. IJ. 

10. 6. 17. IJ. 24. l,",. 
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Bnrdi^ 130. 


Pi««236 






1.8. 


7. (2. l/l8. 19 


67f. 86 


20. 


». 13. 


8. (4. li. 106. 80 


8|. 86 


1480| lb. 


S. 72. 


9. (2.70. is. 60. 81 


235^ lb. 87 


4.77 ft. 


4.9. 


10. (3.6a (l«. 83. S2i 


60,0001b. 28. 


89.37. 


6. 16. 


11. 22. 17. 12. 2f 


226, 89. 


6082.68. 


«. ^.H 


. 18. 66. 18. 49. ai 


26.62. 80. 


14; lOin.; IBSJ. 




EzeTciae 131. 


Page 238 




1.60%. 


7. 16^%. 13. 6%. 


19, 11%. 


96, 37i%. 


9.60%. 


8. 1*^%. 14. 3%. 


90. 6% ; 10%, 


86, 8%; 92%. 


8.88^55 


, 9. S3J%. 16. 6%. 


91. 37 i%. 


97. 68J%; 46S%. 


4.20%. 


10. 20%. 16. (25; 16g% 


99. 6i%. 


98. 12J%. 


fl. 20%. 


11. 5%. 17. (650; 10% 


88. 16%. 


99. 121%. 


9.e%. 


18.8%.. 18.10%. 


84.8%. 


80. 25%; 20%; 
25%. 




BzerdH 132. 


PBg« 240 


1. WOO 


7. (1400. 18. (260. 


19. 23,800. 


94. 20; 17^. 


8. 2000 


8. (1500. 14. (400. 


80. 32,600; 


86. Februarj. 


J, 3000 


9. (2200. IB. (500. 


37,700. 


86. (3240. 


4. 700. 


10. (00. le. (1200. 


81. (2400. 


87. 40. 


6. 480. 


11. (Seo. 17. (7260. 


22, 280. 


88, (7600. 


6. 8840 


18. (400. 18. (375. 


23, (9.50; (8.65. 99, 840. 




Bx«iclw 134. 


Pago 244 




1.(38. 


IB. (867.30. 


31. (185. 


46. (76. 


8. $60.40. 17. (660. 


39. (623. 


47. (62. 


3. (86.25, 18. (720. 


38. (810. 


48. (175. 


4. (28. 


19. (810. 


84. (875. 


49. (8W 




6. (41.04. 20. (104.40. 


86. (735. 


50. (840 




8. (74.76. 21. (486.40. 


86. (580. 


SI. (576 




T. (84.06. 28. (53,621.25. 


37. (780. 


68. (450 




8, (106 


26. 88. (33,618.50. 


88. (730, 


68. (M9 


60. 


9. (270 


84. (94,062.60. 


39. (664. 


64. (842 


16. 


10. (481 


26. 26. (61, 


40. (169.05 


06. (296 




11. (783 


86. (69.70. 


41. (21,800 


66. (320 




19. (189 


88. ST, (56.16. 


48. (18,480 


67. (460 




18. (207 


68. 88. (67.50. 


48. (75. 


68. (720 




14. (280 


89, (67.20. 


44. (82. 


69. (260 




16. (001 


26. 80. (81.60. 


46. (68. 


60. (14,726. 
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ei. ♦16,000. 


77. (1402.01. 


83. 20%; 75?. 


108. (223.20. 


68. |ia,5oa 


78. (623.70. 


94 


S8g%. 


100 


(150. 


63. il6,800. 


79. (ie.60- 


OS 


»I 


|10 


(400. 


61. H1.26. 

61. ii5m. 


80. (13.80. 


08 


(1.20; (1.60; 


111 


60%, 


81. (37.04. 




(0.30; 26%. 


112 


(800, lofls. 


66. ^661.22. 


8S. (14.50. 


87 


26%. 


113 


(460. 


6T. $634.40. 


83. (34.20. 


98 


45A%. 


114 


10%- 


68. (1603.14. 


H, (67.87. 


99 


ccx 


lis 


25%. 


66. (41.31. 


8S. (878.02. 


100 


ACHX; HRY 


116 


40%. 


70. (66.44. 


86. (315.90. 


101 


(202.50. 


117 


Ssitber. 


71. (88.70. 


8T. (025.63. 


102 


(380; 60%. 


118 


(112.60, loaa. 


72, (138.12. 


SB. (401.60. 


103 


(10; S3J%. 


119 


(60, I0E8. 


78. (130. 


89. 40%. gain 


104 


(337.60. . 


120 


(3180. 


74. (342.04. 


00. (1006.25. 


105 


(3.16. 


181 


The same. 


IS. (352.3T. 


01. (6000. 


106 


(15.40. 


188 


26A%. 


76. (524.12. 


98. (4647.60. 


107 


(2.40, \om. 






BzerdM 135. Page 250 




1. 3i%. 


14, 663% i W. ; 28. 146. 


89. S800. 


2.25%. 


68 J%. 


87. YcB. 


40. »/,%. 


!. 13J%. 


10. (126. 


88.(00. 


41. 390. 


4,6%. 


16. (SOO. 


89. (6250. 


48. 62 ft. 


s. iii%. 


17. (150. 


30, 120%; (60 


43. 65. 


6.20%. 


18. 250 ft. 


81. 140; 269. 


44. (1600. 


7.60%. 


10. (360. 


82. (461. 


4S. 19.18 rai. 


8. 33i%. 


80. 826. 


88. (1260. 


46. 54. 


9. 18ii%. 


21. 30. 


34. 160. 


47. (460; (900. 


10. 124%. 


22. 119. 


35. 651b. 


48. 84 words. 


11. 58%. 


83. (33T. 


86. 61,000. 


49. 76 words. 


19.48%; 52% 


34. (2812.60. 37. 7134. 


60. 0.826%. 


18. 76%. 


2S. (2110. 


38. (78.50. 


81. (1612. 
S8. (280.80. 




EzerciH 136. Page 2SS 




1. (25. 


T. (25. 


13. (437. 


19. (43.75. 


2. (75. 


8. (112. 


14. (402.80. 


20, (736. 


8. (07.60. 


0. (270. 


16. (656.76. 


21. (780.20. 


4. (23. 


10. (200. 


16. (40d: 


88. (37.50. 


S. (40.60. 


11. (167.60 


17. (830. 


83. (3. 


6. (24.76. 


18.(324. 


18. (640. 


84. 10%. 
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.- ANSWERS 




M. |90. 


SS. 1520. 
S4. ♦16.40. 


42.26%. 


». ♦617.63. 


26. iuM. 


43. ♦386.40. 


81. ♦1750. 


27. ♦160. 


sft ♦ae.ao. 


44.6%. 


52.8%. 


28. «211G. 


36. ♦SSS. 


46. ♦16.68. 


83. The first; 


89.8%. 


87. $1911. 


46. (238.70. 


♦0.42. 


SO. 11350; 


38. ♦41.82. 


47. ♦66.64. 


M. The second 


(1256.60. 


89. ♦0.12. 


4B. ♦770; ♦826; 


♦0.88. 


81. 9%. 


40. ♦47.26. 


♦660 ; ♦SeS. 


86. The Becond 


SS. 25%. 


41. ♦O.O?. 


49. 11509.75. 


♦0.14. 




Exercise 137. Pago 259 




1. ♦127.83. 


S. ♦16.12. 


9. ♦280.87. 


13. ♦167.96. 


8. ♦372,97. 


6. ♦154.70. 


10. ♦306.56. 


14. (481.01. 


3. ♦160.06. 


7. ♦13,68. 


11, ♦403.36. 


15. ♦226.41. 


4. ♦75.02. 


8. ♦984.60. 


12, ♦222.86. 


16. ♦563.77. 

17. ♦463.24. 




HxOTCilH 138. Fag* 262 




1. ♦160.20. 


7. ♦307.80. 


13. ♦194.40. 


18. ♦528. 


2. ♦262.20. 


B. ♦326.92. 


11. ♦51.84. 


19. ♦119,88. 


S. 1407.40. 


9. ♦393.66. 


IS, $61.84. 


30. ♦144. 


4. ♦285.60. 


10. il 70.10. 


18. 20% and 10% 


81. (480. 


B. ♦378. 


11. ♦1324.80. 


by 16^. 


22, (504.81. 



18. ♦2358.75. IT. (40.50. 



ExerdM 139. Pae« 264 



1. ♦126. 

2. ♦907.20. 
8. (164.45. 
4. (53.82. 



1. 17.2%. 

2. 20.1%, 
8. 20.46%. , 



B. (846.45. 
«. ♦24.37. 
7. ♦1486.75. 
S. ♦65.87. 



I. 37%. 
'. 343%. 
I. 27.1%. 
I. 42.626%. 



9. (406. 

10. (121.87. 

11. ♦310.50. 
18. (168.47. 

0. Page 366 

1. 49.6%. 



13. (463.73. 

14. (194.09. 
IB. ♦3317.28. 

16. ♦3037.73. 

17, (455.43. 



16. 4018%. 

17. They are 

18. 24%. 

19. They are 
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1. #783.58. 


S. 46.199%. 


8. The 


Ingle discount ; (4.17. 


8. ♦669.56. 


6.(660. 


10. The trade discounts; (0.30. 


8. tS61.42. 


7. (357.20; 24%. 11. The 


same. 


4. ilO.25. 


B. 66.06%. 








ExerclM 143. Pago 270 


1. fsw. 


Se. (576. 


67. (117. 


88. IJ^ 


3. flO.36. 


80. (807.60. 


68. (006.95. 


SB. 6%. 


8. »27. 


31. (11B3.75. 


68. (906.95. 


S4. 227,500 ; 


4. (36.25. 


83. (2737. 


60. 8%. 


(23,788.25. 


8. t52.60. 


88. (5481. 


61. (935; 3%. 


86.3%. 


6. f82.50. 


84. (6176. 


68. (473.60. 


86. Si%. 


7. |2l7.50. 


8S. (1477.50. 


68, 5%, 


87. (4.75. 


B. |S73. . 


36. (2172.50. 


64. (21.46. 


88. (308.14. 


-8. (41.25. 


87. (8637. 


68. (168. 


89,6%. 


10. (81.88. 


88. (4620. 


66. 6J%. 


90, (12,600. 


11. (96.00. 


89. (264.48. 


B7, (4,86, 


91. (587.71. 


18, (187.88. 


40. (663.60. 


68. (66,70. 


98. (1680. 


IS. (212.50. 


41. (678.21. 


88, (41.11. 


93. (3162; (16.61 


M. (327. 


48. (6693. 


70. (4750. 


94. 350,000 ; 


IB. (519. 


43. (418S.60. 


71. 8%. 


' (42,385. 


le. (622. 


44. (3186. 


72. 3%. 


96. The ainoimta 


17. (10. 


45. (6360. 


73. (25.53. 


are equal. 


IB. (16.76. 


40. (lUO. 


74. (93.75. 


96. (11.44. 


1». (31. 


47. (3104. 


78. (18.75. 


97. The amounw 


M. (13.20. 


48. (4200. 


76. (824.60. 


ure equal. 


SI. (54. 


48. (3000. 


77. (42.60. 


98. (17.38. 


82. (100. 


SO. (247. 


78. 256.000; 


98. (784. 


as. (30. 


61. 16%, 


(18.76. 


100, Equal ; (300. 


H. (120. 


Sa. (44.45. 


78. (8787.60 


101. (108.20; 


2S. (4704. 


68. 2i%. 


426,000; 


(163.40. 


S8. (63S4. 


64.2i%. 


(31.25. 


108. ^53.20. 


S7. (3403'. 


SB. 12i%. 


80. (786.60. 




SB. (892. 


66. (186.30. 


81. (0.21. 


D,g,t,..db, Google 
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L. tl2. 
t. (12. 
I, 112. 
I. (38. 

>. tss. 

t. f36. 
r, (30. 
I. (46. 
P. (106. 

I. (27.50. 

,. m. 

I. (65.20. 

I. (78.75. 

L. (21.20. 
61. (342. 
68. (286. 
es. (637.50. 
64. (26.16; 
(17.44 ; 
es. (18; (9 

1. (15. 

a. (15.17. 

S. (20.25. 
4. (33.89. 
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16. (63.76. 


38. (107.25. 


40. (24; (48; 


47. (60. 


16. (162.40 


aO. (97.88. 


(12; (36; 


48. (60. 


17. (105. 


81. (68.46. 


(60. 


49, (52.50. 


IS. (281.25 


38. (63.83. 


41.(12,(1; 


SO. (52.60. 


19, (16. 


3S. (78.91. 


(2; (7. 


61. (85. 


». (12.50. 


S4. (47.31. 


43. (36; (3; (9 


62. (164. 


SI, (39. ' 


S6. (367.60. 


(30; (24. 


68. (101.25 


22. (22.60. 


86. (491.50. 


48. (00; 


64, (114. 


SS. (66.26. 


87. (16. 


(72.50; 


66. (96. 


£4. (87.76. 


88. (30. 


(72.60 ; 


66. (156. 


8S. (78.20. 


Se. (24 ; (48 


(77.60. 


67. (185. 


36. (121.60 


(12; 


44. (29. 


68. (247.60 


2T. (88. 


(36; 


46. (29. 


69. (206.26 


2S. (78. 


(60. 


46. (64. 


60. (396. 



(13.08; (8.72, 

(100.28. 

; (16; (1.50; (49.61 



6. (66.83. 
S, (10.71. 

7. (52.34. 

8. (103.96. 



66. (23.46 ; (46.02 ; (164.22. 

67. (3.01 i (16.20; (139.84. 

68. (21.60; (1.80; (0.00; (4.60; 
(9.60. 

' 69. (7.02; (3.61; (2.34; (1.76; 

(0.60; (1.56. 
6. Page 280 
9. (162.78. 

10. (76.88. 

11. (93.68. 

12. (74.53. 



a 147. Pace 2S1 
1. 2yi. Imo. 13da. 4. 3 yr. 1 mo. 26 da. 7,(92.08. 

5. 6 yr. 3 mo. 20 da. 6. 4 yr. 4 mo. 16 da. 8. (139.22. 
8. 6 yr. 9 mo. 27 da. 6.(67.50. 9,(39.48. 

BzerdM 14& Page 283 

1, Sept. 6, 1913; (303. 8. (10. 16. (826. 

2. July 4, 1913 ; (512.60. 9. (11.25. 16. (78.76. 
8. Feb. 8, 1914; (418. 10.(201.67. 17.(293.75. 
4. June 7, 1913; (762.77. 11. (1218. 18. (133.76. 

6. Jalyl4,1914;(533.13. 12.(394.28. 19.(282.08. 

6. June 15, 1914; (266.57. IS. (371. SO. (3S9.69. 

7. (12. 14, (386.25. 81. (311.26. 



18. (174.74. 

14. (240. 

15. (207.81. 

16. (442.36. 

10. (52.1S. 

11. (48.33. 

12. (745.88. 



33. (372.76. 
E4. (546.76. 
26. (0664.92. 
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1. JI26. 


6. (240. 


11. 


2yr.3 


mo.j 16. 6%. 


2. |560. 


T. (402. 


12. 2 yr. i 


17. 16Jyr 


S. t08.60. 


8. (1042. 


IS. 


2yr.6 


mo. 18. 20 yr. 


4.^6. 


9. (1080. 


14. 


6%. 


19. (600. 


S. (130. 


10. 3yr. 6ir 


0. 16. 


i%. 


80. (600. 




BxsrolH ISO. Pa«« 2Bfl 




1. fGOO. 


9.4%. 


17 


(700. 


26. (400. 


a. 4%. 


10. 4yr. 


18 


5%. 


86 


i%. 


8. 2rr. 


11. (105. 


19 


(84. 


87 


Syr. 


4.5%. 


12. (200. 


80 


3yr. 


88 


(324.50 


S. (400. 


18. 6%. 


81 


(200. 


88 


2yr. 


6. Syr. 


14. 3 yr. 


28 


5%. 


80 


5%. 


7. jes. 


18.(64. 


23 


(120. 


31 


6%. 


S. (200. 


16. (60. 


84 


4yr. 


38 


(316.26 




ExerciM 151. Page 28S 




1. (4.51 ; (e.03. 


Sa. (63.56 




43. 1 yr. 8 mo. 


8. (86.80 ; 


(87.97. 


as; 5%. 




44. 1 yr, 6 mo. 


8- (171 ; ( 


72.58. 


24 


i%. 




4fi. 2 yr. 


4. (188.13 


(190.46. 


36 


i%. 




46, 4 mo. 


6. (114.68 


(115.45. 


26 


6%. 




47. 26 yr. 


6. (380.58 


(392.20. 


87 


i%. 




48, 2 yr. 6 mo. 


7. (490.07 


(400.77. 


8S 


s%- 




49. 2yr.6mo. 


B. (304.03 


(305.36. 


89 


3%. 




60. 6 mo.; 2yr. 


e. (180.25 


(182 ; (187.25. 


80 


6%. 




1 mo. 28 da. ; 


10. (243.11 


(247.61. 


81 


6%. 




2 yr. 7 mo. 28 da. 


11. (e35.aa 


(698.18. 


88 


i%. 




61. 11 yr. 


IS. (1267.0 


; (1392.01. 


8S 


i%. 




62. 14 yr. 


18. (2384.14 


i (2769.51. 


34 


Bl%. 




63. Theflrst;(3.13 


14. (48.13. 




SB 


H%. 




64.6%. 


15. (593.75 




86 


3i%. 




68.(30. 


18. (88.73. 




87 


2yr.6 


mo. 


66.(66. 


IT. (38.96. 




88 


2yr.7 


mo. 


67. (405. 


18. (21.95. 




89 


lyr.9 


mo. 


88. (1036. 


18*^6.08. 




40 


lyr.6 


mo. 


69. (3327.50. 


». (105.08 






3 da. 




60. (5302.60. 


21. (268.54 


(210.71 ; 


41 


1 yr. 2 da. 


61. 19^gf . 


(292.96 




42 


2 jr. 6 


mo. 
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